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M OVING THE CENTRAL DRAW SPAN OF SEVENTH 
AVENUE BRIDGE. 

The work in process of execution in the city of New 
York upon the banks of the H arlem River, on the 
north ern parts of the island. h as in volved some very 
extensive engineering operations, several of which have 
been described in our columns. The 155th Street via
duct, starting from the high ground on that street, 
near 9th Avenue, at about the commencement of the 
new Speedway, has its eastern terminus on the banks 
of the Harlem River, near 7th Avenue. Here the river 
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was formerly spanned by a wooden bridge with cen
tral s winging truss, the strncture being known as 
McComb's Dam bridge. It was very familiar to the 
horsemen of the city, as being on the road to Jerome 
Park, a road lIluch frequen ted by drivers of trotting 
horses, and a route l ined with road houses, lIlany of 
which were landlllarks of years' standing. 

In prosecuting the i mprovelllents in the neighbor
hood of the eastern end of the viadnct, the replace· 
ment of the old wooden bridge by a steel one was de
termined upon. The new bridge crosses the Harlem 
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River, and by a long steel viaduct across the flat 
ground, on the northern shore of the river, connects 
with J crome Avenue, the road leading northward from 
its terminus and the one mentioned above. It became 
necessary to remove the old wooden bridge and to 
build SOUle substitute therefor while the new one was 
in process of erection. We illustrate one of the steps 
in this work. 

The tempOl'ary bridge lying to the east of the old 
site had to be a d rawbridge, and the draw span of the 
old McComb's Dam bridge was decided on to supply 

Lifting the span b y  means o f  the tides. The span i n  transit to its linal position 

MOVING THE DRAW SPAN OF THE SEVENTH AVENUE BRIDGE, NEW YORK CITY. 
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the draw �pan. This span was a wooden truss whose 
general construction is  seen in our cuts. Its moving 
involved the l i fting of it from its old central pier, its 
transfer to the site of the temporary bridge, followed 
by a lowering of about eight feet to conform to the 
grade of the rest of the bridge. 

The fact that t h e  Harlem River is a tidal stream- was 
taken advantage of for the operations. Two seventy 
foot deck scows were moored, one on each side of the 
central pier. Two cross beams were provided for 
fastening the scows together, which beams were bolted 

Jtitntifit �mttitln. AGAIN A TORPEDO BOAT SINKS A WAR SHIP. 

ES'I'ABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 
to the deck. One was unbolted and drawn back as the =--======================= 

The value of torpedo boats was again illustrated 
during the recent Brazilian revolt. Among the vessels 
seized by the insurl'Ents was the ironclad war ship 
Aquidaban. After ;ler escape from th!', harbor of Rio 
she went to Santa Jatalina Bay, and here she was fol
lowed by the improvised fleet of the Brazilian govern
ment, consisting of the Nictheroy, one of the merchant 
steamers bought and armed in New York, and a few 
other boats of similar class, and a fast yacht formerly 
known as the Aurora, but supplied with torpedoes and 
newly christened Gustavo Sampaio. Three other small 
torpedo boats from Germany completed the attacking 
force. Having located the Aquid aban, the fleet ap
proached in the dead of the night. A correspondent 
of the New York Herald says: The Sampaio ran u p  
near the ironclad and received t h e  fire o f  her small 
arms, but without serious damage. The Sampaio then 
discharged one torpedo, which missed the ship; then 
running up within a h undred feet of the ironclad, 
another torpedo was sent, which struck the great vessel 
on the port bow. The explosion was terrific. The bow 
of the big ship was li fted considerably, then with a 
quiver she settled down by the head in the water; but 
the ship did not sink. The crew of the Aquidaban, 
however, fled and made their escape in boats. The 
Brazili ans boarded and took possession of the f'hip. 

scows were put in position, so as to make way for the 
central pier, which had to come between them while 
the free ends of the scows were tem porarily secured by 
tackle. 

Cri b work was now built up on the decks of the 
scows, Georgia pine timber twelve inches square i n  
section being employed. A �  th e tide fell the  crib work 
was carried up close undel' th e bridge, and when the 
tide rose the scows rising with it l ifted the truss bodily 
from the stone pier. Guy ropes were fastened to the 
ends of the truss and the sco ws were moved away with 
it, the cross tim bel' being replaced as soon as there was 
room.  The whole was t hen moved to the new posi
tion. 

The span had now to be lowered about eight feet. 
The tides were utilized for this purpose. The scows 
brought the span over the site of the temporary center 
pier, w hich was b uilt up with cribwork to approxi
mately the level of the old pier. As the tide fell the  
truss rested on this. A few layers of  blocking were 
removed from the top of the cribwork on the scows, so 
that as the tide rose the  truss, while raised, was not 
li fted to its old level. Some of the ti mber was next 
removed from the pier, so that as the tide fell and the 
truss took its bearings on the pier it  was lower than 
before. By repeating this process the draw span was 
eventually left in place and at the deEired level. 

The entire operation, executed by the firm of T. & 
A. Walsh, of this city, was carried out without any 
accident, and was completely successful .  

• 'e, • 
Wily '''olnan Ought Not to Work. 

"The problem of woman from a bio-sociological point 
of view" is treated by Signor G. Ferrero in the cur
rent n u mber of the Monist. .. The essential condition 
of feminine existence, " which he desires to analyze in 
his paper, is that which he names " the Law of Non
Labor." "As it is a natural law that the man must 
labor and struggle to live, so is  it a nat ural law that 
the woman should neither labor nor struggle for her 
existence. Biology clearly shows us that the physio
logical prosperity of species depends on the division 
of labor between the sexes, for in exact ratio to this is 
the duration of life. " Marriage, as found among the  
higher animals, is  . ,  a perfected form of the division of  
labor and IDutual co-operation of the  sexes." During 
hatching time the male bird does all the providing for 
his brooding mate. At oth er times her functions in 
seeking food are merely auxi liary. Similarly with lion 
and hyena. The fearful toil which falls to the savage 
woman the writer pronounces to be "merely a pass
ng phase, a very dangerous aberration, produced by 
he  excessive selfishness of man ,  which does not and 

cannot last long. " He remarks that the races in 
w hich it i s  fou n d  "have remained i n  a savage state 
and have made scarcely any progress. " In civilized 
nations female toil is not necessary for the production 
of the wealth needed for humanity. " Man alone 
could do this. Woman labor only tends to lo wer the 
narketable value of male labor ; for, while woman is 

working in the factories, there are everywhere, and es
pecially in Europe, cro wds of men vainly seekin g  em
ployment, to whom the cessation of work is an oft 
recurrent and terrible evil. This shows that, even 
from a sociological point of view, female labor is a 
path ological phenomenon. 

" Statistics show us an increase of mortality among 
women and children in countries where industrial life 
has pressed mothers into its ranks.  A perfect woman 
should be a chef d'(J3uvre of grace and refinement, and 
to this end she m ust be exempt from toil The 
working woman grows ugly and loses her feminine 
characteristics. Womanly grace and the love 
which men bear a beautiful woman have perhaps been 
the origi n  of paternal love and of all the other sweet 
an d tender feelings of which the male is capable. 
Grace is  the resthetic side of weakness. W Olllan, more 
than man, enjoys all the benefits of civi lization, which 
nevertheless hav� been in great part acquireJ. by h i m  
alone. Man laborR and toils to-day, j ust as h e  
d i d  o f  old, and there i s  nothing abnormal i n  this fact, 
for it is his positive duty. What advantage, then, 
can be gained by participati ng in  man's struggle for 
existence, when woman has only to wait until he 
places these benefits at her feet? I cannot understand 
w h y  the question of woman suffrage should so excite 
public opinion. It is entirely profitless to her. 
If her husband strains every nerve already to provide 
her with all the luxuries of  life, he will certainly  not 
be lax in defen ding those interests which are identical 
WIth those of hIS falllily." 
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Her two forward compartments . were fouud full of 
water up to the main deck. A topsail h ad been drawn 
over the h ole in her bow by the crew;  a diver was 
sent down to report on the damages. It was stated 
that a hole five meters by two m eters existed between 
the first and second water tight divisions, that the steel 
framing and strapping were s mashed, and the plates 
above the hole to the water line were badly cracked. 

After two days' pumping work she was floated up 
high enough to allow her forefoot to rest in the m ud. 
In this condition she will undergo temporary repairs 
to enable her to reach a dock at Rio. On her forecastle 
a 50-pounder Whitworth was mounted. Five Norden 
felt 1-pounders as a broadside battery were on her port 
side, together with a few 3-pounder Gardner field 
pieces of the same caliber and two H otchkiss 3 pOllnder 

Content8. field guns on thfJ starboard side. These, with her four 
(IlIu.trated artIcles arA marked with an asterisk.) 9 '2-i nch turret guns, comprised her armament. 
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vice. 
The closing of the water tight doors must h ave pre 

vented the entire h ull being immersed, and the com 
partments exhibited their strength, h aving withstood 
the water pressure from two divisions. The after part 
of the ship was perfectly dry. The location of the 
guns on the Aquidaban was bad ; that is  to say, their 
position to efficiently meet attacks from torpedo boats 
was wrongly determined. 

• j • I • 
THE GREAT RAILROAD STRIKE. 

The Inter-State Commerce Commission, organized by 

T FIC M ERIC N SU pp the Federal government for the purpose of studying SCIEN I A A LEMENT railroad statistics, recently completed a report on thp, 

No_ 967. operations of the United States. It appears that there 
were 1,890 railroad corporations in the United States 

For tile Week E nding In]y 14, 1894. during the year ending June 30, 1893. They received 
PrIce 10 cent •. For .ale hy all new.dealer.. 

P.AGE in that period nearl y a billion and a quarter of dollars 
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man Car Company that they cc uld not continue to which contact E. M. P. and the Peltier effect can be I or devoured and the mere dust left where it could 
run their works without a reducl ion of wages. This  represented and explained, and in considering Volta easily be s wept away. 
would seem to be a very small matter, but Pullman E. M. F.'s, the author points out that it is doubtful This was not so bad, for a good cleaning never hurts 
cars are run on roads all over the United States, and a whether experi ments in a perfect vacuum could decide a house in the tropics ; but when I carne to examine 
boycott aimed at the Pullman Car Company took the the questions at issue in the contact-force controversy. my chest and found that a hole quite two inches in 
form of a refusal on the part of the .d.merican Railway The fact that the transparency of metals is much diameter had been torn in one end through an inch 
Union to permit its members to take a part in running greater than Maxwel l's theory indicates might be ex- board of hard wood, that the box in my coat pocket 
any trams that were made up in w hole or in part of plained with out attributing any new properties to the had also been pierced and every one of th e pins on 
Pullman-made cars. In this way, from a small begin- electromagnetic field by supposing the dimensions of which my beetles had been arranged stood in place as 
ning and from a cause involving a few hundred work- molecule not quite negligible in comparison with the empty and clean as when taken out of the paper, I had 
men. the strike has assumed large proportions and has wave length of light. " a better idea of the thoroughness of these tiny scaven-
finally become a contest between t h e  United States _ '. I _ gel'S than ever before. 
government and the.American Rail way Union. .. j • I .. 

Se veral caUEes have brought about the Federal in- Natu re's Most I n v i n cible C reatures. 'rhc Economy of Gas Engines. 

terference. Some of the affected railroads are in the BY DR. EUGENE MURRAY AARON. In a paper read before the Incorporated Institution 
hands of receivers appointed by the United States We are apt to consider ourselves the most powerful I of Gas Engineers, at their recent m eeting in London, 
courts, and the operations of such roads are of course and all-conquering mem bers of the animal world, and Mr'. Bryan Donkin gave a num ber of facts as to the 
under the supervision of the United States govern- next to us we range such 'Creatures as the lion, tiger, extent to which gas engines are used, and the degree 
ment. The majority of the roads are E'ngaged in in- grizzly bear, and elephant, as capable of maintaining of economy they have attained . He said that, accord
terstate commerce, and practicall y  all of them carry th eir own against all comers in an open hand-to-hand ing to Mr. Dowson, gas engines for electric lighting, 
United States mail. This makes them objects of Fed- or mouth·to-mouth fight. Yet in doing so we err developing about 7, 000 horse power, had been sold in 
eral intervention and protection . Accordingly, a rep- greatly, sim ply beC'ause we consider IIlere bigness or England, and O tto engines for 11, 000 horse power 
resentation of the small standing army of the United muscular force, forgetting the energy and the intel- in Germany. Messrs. Crossley i nformed him that the 
States has been sum moned to the scene, and a num- lectual powers that make one of nature's tiny crea- number of Otto gas engines in use in England was 
bel' of regular soldiers have been dispatched to differ- tures when combined in the vast numbers in which about 20,000, and he might assum e that there were 
ent places w here the strike is at its worst. they

' 
are always found, by far the IIlost formidable about nearly double this number for all kinds of gas 

Very peculiar features h ave been noted. In some animal force known on land. Therefore, when the engines. At •. C hateau Lay" an Otto gas engine, 
cases, wh ere the militia were ordered ont, they have q uestion is put to us,' " Which do you consider the feeding about 650 glow lamps, consumed 1'2 pound 
refused to act, evidently being in sympathy with the most resistless of all animals?" it is always safe to of fuel per indicated h orse power hour for the manu
strikers. The United States troops in some cases were reply that if warlike manifestations are referred to, th e  facture of its Dowson gas. At the Chelsea Flour Mill, 
baffled by the acuteness of action and movement of soldier or driver ants are far and away the most ter- a 60 nom inal horse power twin cylinder gas motor with 
the strikers, some of whom would uncouple cars pro- ribly invincible creatures with which we can be Dowson gas used during a full load test about 0'87 
tected by the troops, and would then disappear so brought in contact. pound of anthracite and coke per indicated h orse 
quickly in the crowd that they could not be fired at. Monsieur Coillard, a French missionary in the power per hour. The engine had a cylinder 17 in ches 
In another case, where some women uncoupled a train, Barotse Valley of South Central Africa, thus writes of in diameter by 2 feet stroke, and made 156 revolutions 
their sex operated to prevent the regular soldiers from these terrors there : "One sees th em busy in innurner- per minute. It had been at work about two years. 
firing upon them. able battalions, ranked and disciplined, winding along At the Leven Tweed Mills there were, he said, foul' 

The operations of the strikers have included derail- like a broad black ri bbon of watered silk. Whence gas engines with Dowson gas, developing about 200 
ment of trains and general interference with the oper- com e they? Where are they going? Nothing can stop horse po wer. These engines used, during a six days' 
ation of the roads. It Js evident that a problem in them nor can any obj ect change their route. If it is an test, 17.;1 pounds of anthracite per brake horse power 
practical politics of the most difficult kind is before inanimate obj ect, they turn it aside and pass on ; i f  it is per hour. With coke from the gas works the consum p
the counrry. To define the action of the strikers as living they assail it  venomously, crowding one on top tion was 1%; pounds per hour. At G odalm ing Paper 
anarchistic, while doubtless etymologically correct, of the other to the attack, while the mai n  army passes Mills there were gas engines giving 400 indicated horse 
gives no cle w  to a rem edy. The increasing interde- on, businesslike and silent. Is the obstacle a trench power, with an average consumpt ion of 1 pound of 
pendence of m ankind brings more forcibly to the or a stream of water? Then they form themselves at fuel per indicated horse power per hour. At a weav
froni every day the n ecessity of order in the social its edge into a com pa.ct mass. Is this a deliberating ing mill in  Halifax there were four ga& engines of 
world. In the destruction of property the social econo- assembly? Probably, for soon th e mass stirs and about 200 indicated horse power, using 1'4 pound of 
mist recognizes the loss of all, not merel y of the in- m oves on, crosses the trench or stream, continues in gas coke per horse power per hour. At the Uxbridge 
dividual directly affected. Every strike in a railroad its incessant and mysterious march. A multitude of Water Works a water pum ping test was made in 
interferes directly or indirectly with the well-being of these soldiers are s�crificed for the common good, and February, 1892, using generator gas. The COnSUll1p
all th e people of the United States. ThE' serionsneEs these legions, which know not wbat it is to be beaten, tion was 1 pound of coal per indicated horse power, 
of t he problem cannot be overstated. Mr. Debs, pass over the corpses of these victims to their desti- or 1%' pounds per horse power of water lifted per 
the presid ent of the railroad union, announces th at nation." hour. The approximate power was 16%; indicated 
the first shot fired by the regular soldiers at the mob Against these tiny enemies no man, nor band of h orse power. The whole of M essrs. Crossley Brot hers' 
will be the signal for a civil war. On the other hand, men, no lion or tiger, nor even a h erd of elephant s, large works are driven by gas eng-ines, using Dowson 
Mr. Debs him self is th reatened by arrest and prosecu- can do anything but hurriedly get out of the way. gas, made from anthracite coal. There are eight gas 
tion by the Federal authorities. It now remains to be Among the Barotse natives a favorite form of capital motors from 12 to 30 nominal horse power, indicating 
seen whether the government is the real ruler of this punishment is to coat the victim with grease and throw collectively about 325 horse power. The firm stated 
country or w hether the supreme power is w ielded by him before the advancing army of soldier ants. The that the consumption was from 1 pound to 17.;1 pounds 
the American Railway Union. quickness with which the poor wretch is dispatched is per indicated h orse po wer hour. The net cost to them 

• '.. • marvelous when it is considered that each ant can do of the anthracite fuel, labor, interest on capital, and 
On tl.., llIechanism of Electrical Conduction . nothing more than merely tear out a small particle of repairs worked out at about 276d. per thousand cubic 

Prof. C. V. Burton, D. Sc. , read a paper on April flesh and carry it off. Yet in a surprisingly s hort time feet. Com paring this with average town gas, and allow-
27 before the P h ysical Society (London) on the" Mflch- the writhing victim will have been changed into a ing for the difference i n  thermal value, the equivalen t 
anism of Electrical Conduction, " the first part of wh ich skeleton of clean and polished bones that will make the cost would be about 10d. per thousand cubic feet. A 
dealt with conduction in metals. The following brief trained anatomist envious. single cylinder gas motor, indicating 280 horse power, 
abstract of his paper is cli pped from the Electrician: All are familiar with the tales of how these armies of driving a large flour m ill in France, was lately seen by 

" Considering a body not at absolute zero of temper- ants enter a tropical village and take entire possession Mr. Donkin working with generator gas from French 
ature, the author shows that electromagnbtic radia- of it, driving its inhabitants out in terror, and at last coal. The preliminary trials gave about � pound per 
tion would re�ult in heat being degraded into a lower in a few hours or a day or two abandoning it cleaner indicated horse power per hour. T h e  engine wiIi give 
form of energy, if any parts of finite electric conduc- than the arts of the most orderly housekeeper could a maximum of 320 indicated horse power. 
tivity were present, and from the fact that our planet ever make it. These are not travelers' tales. The ••• I -
is not de void of heat, deduces the following Theorem m ost gifted pen must fail to give an adequate idea to The Niagat'a Fal l s  Poucer COmpall]'. 

I.: • In a region conta .ining matter, th ere may be (and the uninitiated of j ust how thorough and searching The supply canal leaves the Niagara River about 
probably always are) some parts w h ich are perfect these creatures are in ridding a h ouse of every bit of 7,000 feet above the Falls. It is 188 feet wide and 12 
insulators and some parts which are perfect con- animal or vegetable matter in it. Perhaps, however, feet deep, with cut stone walls. From t his canal water 
ductors, but there can be no parts whose conduc- the narration of th e  following bit of personal experi- passes by gates and pen stocks to the turbines. At 
t ivity is finite, unless every finitely conductive portion ence may help to illustrate it. I had returned from a present th e  wheel pit is constructed only on the western 
is inclosed by a perfectly conductive envelope. ' This day's tramp in the hills, laden with trophies in the side of the canal. This pit is  21 feet wide, 179 feet deep, 
conclusion is in accordance with Poisson's theory of shape of tropical insects, some of them, perhaps, new and 150 feet long, and the turbines are now being 
dielectrics and with Am pere's and Weber's theories of to the eyes of scientists, and all of certain value, when placed in the northern end of it. The penstocks which 
magnetism and diamagnetism respectively. Theorem I was called out of my bouse by the cry, "The driver supply the turbines are 77'2 feet in diameter, and the 
II. is enunciated as follows; • In metals and in non- ants, t h e  driver ants. " Hastily placing most of my turbines tcemselves, each of which is douhle, take the 
electrolytes whose conductivit.y is finite, the transmis- collections in glass j ars and tin boxes, so as to be out water at the center and discharge outwardly. 'I'hese 
sion of currents must be effected by the intermediate of the reach of the invaders, and gathering such are 5 feet 3 inches in diameter, and each double turbine 
contact of perfectly conductive particles;' and as a co- clothes as I would need for a day or two, I made a will develop 5, 000 horse power. The shaft from the 
rollary Theorem III. is given : • If we suppose that in rather undignified retreat. After I had done so I re- t urbines is of h ollow steel, 38 inches in diameter and % 
a substance at the absolute zero of temperature there membered that I had left some rare bees pinned in a of an inch thick. At bearings, t h e  shaft is solid and 11 
is no relative motion among the molecules or among box that was in the pocket of my collecting coat, but inches in diameter. '.rhe turbines are so arran ged that 
their appreciable parts, it follows that every substance as the coat had been placed in a strong chest and this the weight of shafts, turbines, and gear is counterbal 
at this temperat ure must have either infinite specific chest was h eavily scented with naphtha .Jin or "tar anced by the upward thrust of the water, so that when 
resistance (which does Hot imply infinite dielectric camphor, " and the lid fitted down v ery tight, I felt running th e thrust will be on the bearings at the top. 
strength ) or infinite conductivity. ' that they were safe. The next morning when I went These are to run at 250 revolutions a minute. The 

" Fleming and Dewar's experi ments on pure m etals back, after a night spent in my hammock in a tama- breadth from the surface of the water in the canal to a 
tend to confirm this. T h e  author then shows why, rind tree, I fonnd that of a bunch of bananas, consisting point half way bet ween the t wo double turbines is 136 
on the i ntermittent contact hypoth esis, a cond uctor of a thick stem and about 100 of the fruit, there was feet. The tai l race is a tunnel , 7, 000 feet long, 21 feet 
is heated when a current flows through it. On th e no trace Whate ver, save the dangling string with h igh, 18 feet 10 in ches wide, lined through out with 
assumption that in ordinary cond uctors the relation I which it had been hung from the ceiling ; and not a brick. It has a fall of 5276 feet, and opens at the bot
between the electromotive intensity in the intermole- vestige of bread, chocolate, coffee, and other eatable tom of the gorge, j ust below the upper Suspension 
cular spaces and electric di splacement is a linear one, odds and ends could be found on the th oroughly cleaned Brid ge, at the level of the stream. 
and that t h e  electric forces are small in comparison shelves on which some food had been left. Even the • I .  I • 
with the ordinary intermolecular forces, Ohm's law cracks between the floor boards h ad been clpaned out, THE largest European city park is in Denm ark; it 
is deduced. A model is next described, by means of the particles of edible matter having been carried away contains 4,200 acres. 
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20 $ C iCll t i f i c  �llICr i call . 
AN IMPROVE D  BOILER FOR HEATING PURPOSE S. tweu t.y-five negat.i ves. When It str ip of fi l lll is li l led,  of temperature to wldeh these lIlell of from twenty-fiv� 
This boiler combi nes to a eertaiu extent the features the negatives Illay be printe(l on a transparent stl'ip to thirty years are exposed Oil quitting the range to go 

of a tubular and a coil boiler, giving a very large heat- aud placed in the roll h older, where the strip of sensi- outdoors or to the refrigerator" predisposes them to 
ing surface, and is designed to promote rapid circula- tiz�d fUm had previously beell , and the device is then rheUluatism and phthisis. Finally we allude to the 
tioll while being operated with great economy of fuel. ready for u�e as a graphoscope, 01' pidure exhi bitor, bums, the whitlows, the chaps and ulcerations of the 
It has been patented by Mr. Al bert Jaeger, of No. 105 the pictures upon the transparent strip, when viewed h ands, which are customary with dish washers and 
Bleecker St l'E'et , J  ersey C i ty  Heights, Jersey City, N. J. through the lens, being magnified and coming out pot cleaners, to point o ut that such affections are very 
'Vh en the  boiler is used to make stealll, the com part- more clear and perfect. The pictures taken may be d ifficult to cure. 
l tlfmt at the top forll Is  t h e  steam s pace. There are 1 Va inches square or 1Va i nches i n  dial lJ(-�ter, the  sll lall The lesson to be drawn from these nndeniable facts 
vel'ti

.
cal fl ues thro ngl� the  �entral water spa?e, and th is views showing reproductions of two pid�re portr�its I seelll� to us very c lear, an

. 

d it is a lesson w� ich every 
portIOn of the bOIler IS ellClrcled by a flue J ust below taken in th is way, landscape and otlrel' pIctures bell1g one .... ho eats at restaurants would do well, If ouly for 
the smoke box, tlwre bei ng a fusi ble ping in the top similarly taken. The instrument is arranged either his own sake, to heed. With airy kitchens, well ven
of the latter, dE'signet] to melt when the water gets : for instantaneous 0 1' time exposures . It is  made of tilated, well lighted, not situated in un wholesome un
too low, and cause the putting .mt of the fire. The seamless metal, with a finely oxidized sil ver finish, and derground places, it would not perhaps be possible to 
lower and upp"r portions of the shell have pipe con- I weigh s when loaded for twenty-five exposures only do away with all the professional maladies wh ich at
uections wi t h  the  tubular sE'ction,  and a pipe from the about four ounces. It is neat, compact, simple and tack this interesting class of working people ; b u t  you 
lower part of rhe �hell lead s to a coil  in the top of the very inexpE'nsive for the work it may be made to do. would avoid at least a portion of these maladies, th ose 

It is manufactured by Mr: A lfred C. Kemper, Nos. which are contagious for the customers of the restau-
208 and 210 Lake Street, Chicago. rants-tuberculosis and eczema. The personal inter-

.. f • , .. est of consumers, who as a usual thing see nought but 
SCII"C of Smcll in th c  Seal. the gilded d ining room, the comfort which the keepers 

" Among the llI any singular traits of character pos- of them, dressed in the canonical black suit, provide, 

sessed by seals, " said .  Oliver L. Mason, a retired sea ought to make it worth while to take some trouble to 
captain, to a reporter of the St. Louis Glob e-De mocra.t, aid in changing the deplorable hygienic conditions 

" none are more striking than the devotion of the male under which the dishes served are prepared. -Journal 

to its off�pring, contrasted with the apathetic attention des Economistes. 
paid by the  mother. The latter will at the least alarm ------...... '�.�'H._-----

bolt a way into the sea and leave her babies behind her, AN EXCAVATOR FOR USE IN HARBORS, RIVERS, E TC, 

JAEGER' S STEAM OR HOT WATER BOILER. 

b ut the bul l s  mount guard over the s warming herds 
of young, and nothing can exceed their devotion and 
courage when called upon as protectors. The sense of 
smell possessed by the seals is  very strong, and will in
variably wake them out of a sound sleep, even if  you 
come upon them ever so q uietly to the windward, and 
you will alarm them in this way much more th oroughly, 
though you be half a mile distant, than if you came up 
carelessly from the leeward and even walked in among 
them, they seeming to feel that you are not different 
from one of their own species until they smE>ll you. The 
chief attraction in these animals i s  their  large, hand
sOllie eyes, which indicatE> great intel ligence. They 
are a deep bluish black, with a soft glist.ening appear

firebox, the coil connecting by a vertical pipe with th e ance, and the pupil, like the cat's, is capable of great 
top por·tion of the heater. The ret urn pipe at the bot- di lation and contraction. " 
tom is connected with  a vertical pipe leading to a tank, • , • , • 
and the latter is connE'cted with the main steam pipe, Thc Kitchells of Parisian Restaura nts. 

to enahle the steam from the boiler to balance the Parisians, as well as foreigners, who take their lIleals 
water pressure of th e return flow. The tank is set at I in the sumptuous and more or less gilded restaurants 
the desired h eight, amI back of the boiler connection of Paris seldom give a thought either to the places in 
is a val ve, t hel'e bei ng another val ve in one of the I which are prepared the dishes served or to the profes
lowel' circulating pipe� of the heah'r, ea('h of these sional maladies of most of those who prepare these 
valves being connected by a rod with a t i lt ing lever dishes. A study of the kitchens and cooks of Paris is 
on a shaft extending t l J l'Ough the tank, w that when intel'esting, because there are more than 3, 500 of t.he 
one valve is open the ot her is  closed. The arrange- latter, because they constitute a corporation and are 
ment is such that an active circulation i s  keJ1t up, d ivided into mutual aid societies. Of  very limited di
water enough being constiLntly drawn into the coil to mensions, the kitchens of the great restaurants of Paris 
prevent it from being b u med, while there is at no part are, as a general th ing, sit uated below the sewers, 
of the boi ler a great b ulk of water, the watE'r being so without air, without l ight, except what can be got 
d ist.ributed as to be exposE'd to a great heating sur- . from glass lights or openings in the pavement. The 
face. 

• . ' .  • I gas
. 

is b urning there constantly, and causes a heat 
whlCh,  added to that of the fires, makes these cellars a 
veritable place of torture, in which thousand� of work
men, dripping with sweat, pass the great er part of the 
day in preparing the d ishes which are afterward served 
to us. Exam ination shows that there are no places 
where more maladies exist than in Parisian kitchens. 

A COMBINED CAMERA AND GRAPH OSCOPE. 
The accompanying i l l ustration represents a recently 

hrought out l ittle de vice, called th e , .  KOIII bi, " adapted 
for use as a picture E'xhi bitor as well as a camera. It 
is 198 inchE's square and 2 inchE's long, our engraving 

showing the detachable rear part opened to exhibit 
the 1'01 1 holdE'r and with tire time exposure cap and 
rear cap removed. The negati ves are taken on a 
strip of sensi tized film, each strip capable of receiving 

Two respectable physicians who attend to the 
medical sE'rvice of the Mutual Aid Society of th e Cor
poration of Cooks of Paris ough t. to kno w something 
about the matter, and, i n  order not to be taxed with 
exaggeration on this subject, we cannot do better than 
give the testimony of these medical men. The cooks 
of Paris, say th ese gentlemen, and not only those of 
Paris, out also those of large cities-for the hygienic 
conditions under which these cooks ·  work are every
where t h e  sallie-generally suffer from alcoholism, 
anremia, rh eum atism, li ver complaint, pulmonary 
t uberculosis ; besides nearly all of them have varicose 
veins, hernia, ulcE>rs, and affections of the skin. These 
infirmities are so frequent that it  has been necessary 

A COMBINED CAMERA AND GRAPHOSCOPE. 

to change the rules for admission to 
the society, those having the mala
dies named having been formally 
refused admission. The need of 
being constantly on their feet, as 
well as the heat of the fires, softens 
the tissues and dilatE'S the veins. 
In order to endure what they have 
to undergo and to quench the thirst 
which consu mes theIl l ,  the cooks 
are obliged to drink, and, as barley 
water or water IlIixed with wine or 
coffee doE'S not strengthen them 
Imfficient.iy. and a�, moreover, the 
Rtomach is  d isordered by emana
tions from the gas and coal, they 
'take alcoholic drinks, vermonth, 
absinthe and an end less series of 
bitters. Once started on this road, 
the cooks become either alcoholic 
or dyspeptic ; the liver is attacked, 
vomiting and chronic d iarrhrna are 
frequent. 'I'he sudden variations 

For deepening and improving waterways and chan
nels, removing sandbars, etc. , where th ere is a consid
erablE' action of the tide, or where the currents are ap-

ANDERTON'S EXCAVATOR. 

preciable, Mr. George P. Anderton, of Concession, La. , 
has invented and paten ted the excavator shown i n  
the i l lustration, the small view sh owing the cutters ar
ranged for forming a slope. In a suitable framework 
proj ecting from the bow of a dredging scow are ar .. 
ranged vertical shafts, each carrying a cutter at its 
lower end, and on each shaft a pulley is keyed in a 
keyway, to permit  of raisi ng  and loweri ng the shaft 
without disconnecting it  from the pulley, all the pul
leys being connected with pulleys on a main dri v
ing shaft actuated from an engine on the vessel. 
To raise and lower t.he shafts, the upper end of each 
shaft is engaged by a pl ate eonnected by bolts with a 
second plate, and the latter plate is engaged by a 
scre w rod extemling u p  through a top plate ( I f  the 
framewor]" there being on the upper end of this  screw 
rod a handled nut, by  tnrning which either shaft will 
be raised or lowered. ThE' revolving c utters cut up the 
material and churn and sth' it  so that it will be car-
ried away by the current or tide as the vessel moves 
forward, any desired number of cutters being em · 
ployed, and the frame heing arranged accordingly. 

Fire at an Italian lllatch Factory. 

A serions lire occurred recently at the Ted E>schi 
match factory in Naples. It was caused by two of the 
employes, who h ad a dispute which ended by their 
pelting each other with boxes of matches. The matches 
became ignited and set the whole building on fire. A 
panic pre\'ailed among the workpeople, wlr o  were 
mostly  women, and a larg-e number threw themseJ\'es 
from the lo wer windo ws. Several were inj ured. The 
fire was not got. under control until after five h ours 
exertion on the part of the brigade, whose efforts were 
ably seconded by t.he troops snmmoned to the scene. 

• • • • •  
'V i l d  Carne]", i ll A ,·izona.  

A. W. R ,  of Genoa, Nevada, thinks the wild camels 
of A rizona are descendants of a herd of camels brough t 
to Nevada between 1864 and 1870 for paeking �alt over 
a dry and desert ronte to the q uartz mills at and neal' 
Virginia City. They were used in that way for a time, 
but proved nnprofitable. They proved a nuisance and 
were turned loose, and a law was passed prohibiting 
them from running at large on or about th e high ways. 
They were taken to Al'izona, wh ere it is  supposed they 
remained. 
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THE DOWE BULLET PI-OOF CUIRASS. 

So much has been written about the Dowe protec
tive cuirass ,  that our illustration of a test made of 
the in vention at a London music hall, " The Alham· 
bra," will be interesting. It also points a moral in 
showing an invention in the art of war applied to the 
art of amusement. 

Herr Dowe is a tailor of Mannheim, Germany. For a 
year and a h alf, he says, he worked on his invention, 
looking after his  business during the day time. D ur
ing his

-
di nner time he would test h is material in the 

shooti ng park. His wife was mean while lying ill, and 
j ust  before he completed his invention she died, thus 
giving a touch of pathos to the inventor's story of his 
work. 

The sample of the cuirass exhibited in London is in 

Herr Dowe and the Cuirass. 

$ c itu t i f i c  �lllttinlU. 2 1  

crowd assembled, whereupon it transpired that Mr. circulation will break and rot out the scale, no matter 
Maxim's exhibiti on took largely the aspect of a practi- how hard it may be. This grate should outlast a boiler, 
cal joke, and his shield proved to be a plate of nickel because the shaking device, being underneath the water 
steel, the carbon being the ., organic material. " Mr. bars, cannot be readi ly burned out or warped, as it i s  
Maxim himself says that he had no idea that his protected b y  the water i n  the bars and i s  unique in 
78. 6a. offer would be taken so seriously. He says this respect. The fires can be kept lo w and bright at 
that some hundred of the visitors , headed by a very ' all times, and owing to this the combustion is quite 

pompous officer, 1 1eft indignantly (" in a great h uff," perfect, and fires can be kept at a white heat. 
Mr. Maxim put it) when they found that his cuirass With bituminous coal, fires need not be cleaned for 
was only a " stepl plate in a bag." It was subjected to weeks, except by shaking, as all parts of the fire can be 
fire, and, though weighing b ut 7 pounds to the square cleaned with the least Illotion of shakers . The sh ako 
foot, resisted modern ammunition. Mr. Maxim,  how· 

I 
ing device is  in t wo parts, one half being in front and 

ever, did not put the armor on his own person to be the other half at the back. and each can be operated 
fired at, so Herr Dowe still leads him.  The Maxim ex· I independently of the other. All the water is fed 
hibition really went to show what good gun shields ean through the grate into the boiler, and by this llIean�, 
be made of nickel steel. The English papers seem I when the water enters it, it is at the sarne tempera-

Capt. Martin. 

THE DOWE BULLET PROOF CUIRASS. 

appearance a block of felt two or three inches thick very indignant at Mr. Maxim's action. His own ac- ture as the water alread y in the boiler, th ereby keep
and about eighteen inehes square. The construction count indicates that he did not credit the full claims ing the boilers equalized at all t imes. The conllections 
is a secret, H err Dowe keeping the euirass under lock made for the Dowe euirass, and that his exhibition are made so that the grates and boilers are blown silu· 
and seal, except when in his own hands. For two was intended to be to some extent a criticism thereon. ultaneously, keeping both grate and boiler free from 
y"''' r� HAn Dowe has contractAd with hi" m anager, Later on he produced his plate of steel at the West- sediment and seale. It is said that with  this grate the 
Captain Martin, to exhibit his invention, and our minster Aquarium, where it was exhibited. It was work of three boilers can be done wi th only two, and 
illustrations show the two men as they have been marked with th e w ord " Maxim " dow n  its center, in- save coal besid es. The average increase of po wer which 
appearing in London. dicating the bullet proof area. This was fired at, but I they give is claimed to be about 33 per cent. Thi�  grate 

As exh ibited, a rifle ball is first fired through a block the bullets fai led to penetrate. Outside the limits of makes stearn very fast and holds it steady. The gain in  
of  oak . Then the  cuirass is hung upon a horse and the nallle it was penetrable. Mr .  Maxim, on being in- temperature when feeding is from 1 1 0  t o  1 3 0  degrees 
is  fired at without disturbing the animal in any way. vited to stand beh ind his cuirass, deelined to do so. Fah . ,  and the higher the pressure, the better the re
N ext the i n ventor puts on the cuirass, as shown in the While ready and apparently anxious to east cold water suIts. Marine boilers equipped with this grate will 
eut,  and his m anager, Captain Martin, fires a bullet upon Herr Dowe's invention, he would not act as a always have an equal expansion, which is a great point 
from a short dbtance, without affecting the inventor. similar exponent of the merits of his own steel and worthy of consideration, especially with marine 
As a final test, the cuirass is placed over a sheet of armor. boilers. 
glass and arrests a bullet, the glass not being inj ured. At another of the London hal ls a team of rifle ex· Users of this grate claim a savi ng of 20 to 30 per 

The Dowe cui rass will weigh, it is thought, eight perts have been exhibiting a bul let proof dress worn cent in fuel and.a large gain in power; inferior eoal 
pounds. But it is easy to see that it might have an by a woman, one of their number. This marks the and eoke, screenings, sawdust and shavings, show big 
extended application in  war in the construction of gun third music hall exhibition of defensive armor, and at results. In cases where eoke and bituminous coal a re 
shields and i n  the protection of cavalry. It seems in- least indicates that we may require armor-piereing pro- used, there is no neeessity of ever cleaning the fires at 
credi ble that the material described should succeed in jectiles for small arm s aR well as for the great rifles. all. All parts of this grate are interch angeable, and 
stopping the bullet of such a pieee as the United States A cuirass has also been reported from Hungary, in- can be taken from or put togeth er without removing 
Navy rifle, which has nearly penetrated forty-two vented by an officer of the Austrian army, nalIled the grate or blowing the boiler down. When the 
inches of dry oak, and in another trial has gone com- Sylander, so there seems to be abundant ehoice of lIla- grate is adapted to marine hoilers, all the work on the 
pletely through sixty-two one inch pine boards super· terial. grate is done before it is put into the furnace, and 
imposed. In any case Herr Dowe shows the posseS- I • ' . ,  • when finished is pushed in whole and in one solid 
sion of great nerve and of a very full measure of the THE REAGAN MARINE WATER CIRCULAT ING AND pieee ; it is then dropped into its position. Al l  grates 
courage of his convictions in acting the living target I SHAKING GRATE. are made to eon form in size to the furnaces, and no 
for the exhibition of his invention. The accompanying cuts represent the marine grate alterations are necessary, all the feed s and blo woffs 

As a species of burlesque comment on the Dowe in· manufactured by Water Circulating Grate Company, I being left just as found ; in other words, nothing need 

THE REAGAN MARINE WATER CIRCULATING AND SHAKING GRATE. 

vention, Hiram S. Maxim, of London, anIlounced h illl- 1028 Pilbert Street, Phi ladelphia, and sh o w  grate before 
sel f as also the i n ventor of a cuirass. H i s  proposition, it is  put in and after it is connected. Wi th th is grate a 
however, was taken in dead earnest. The story is marine boiler can be kept at the same teIllperature 
amusing. He claim ed that he h ad something better both at the bottom and top and is equalized through · 
and lighter than the Dowe shield, stated that it was out. One h und red pounds of pressure or more can be 
made of ot'ganie and i norganie material, offel'ed to sell obtained in from fi fty to sixty minutes, as the ci rcula
the secret fOl' 78. 6" . ,  and announced an exhi b ition . tion carries the water from the bottow of tlw boiler 
The thing was taken seriously by the public. A great and returns it at the top, whether feed ing 01' not. The 

be altered or deranged . A pump or injector can be 
used, and hot or cold watAr can be fed as desired. 

A large nnmber of these grates have been in use for 
some time, and show little sign of deterioration. More
over, this i nvention is no longer in its experimental 
stage, but, on the contrary, has long since been 
proved to the satisfaet ioll  of ul-<ers to hn relial)le as a 
fuel-economizing' and la bor-sa Vi l lg device. 
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@orresponilence . pressing it for the herbarium, as it wae about to fad e, 
I observed that the remaining traces of the odor all 
seemed concentrated in the hollow spadix, and it is 

Coal A"hes for Peach Trees. likely that the spathe was from the first odorless. 
To the Editor of the Scientific American: Arum crinitum also has divided leaves. Its flower 

You are in enor in saying that coal ashes have no is abou t. a foot in length, broader than the above men
yal ue as a fertilizer. Some years since I had a peach tioned, and wit.h a shorter spadix. Its color is a deep 
tree about to depart this life. T h e  leaves curled up. black, and it makes an attractive pot plant, as it is 
I placed one-half bushel of fresh coal ashes around the almost sure to bloom in mid-winter. 
root ; in three weeks a new set of leaves came out, and According to flori sts, it is to Arum sanctum that 
the following year I plucked over one bushel of fine the name " black calla " rightfully belongs. It is a 
peaches. I native of th e Holy Land, and is known as Solomon's 

I can name you many of my friends who tried the ex- lily. The leaf somewhat resembles that of tile common 
periment on their pear trees, and the result was a good calla. The flowers often measure more than a foot in 
crop the second year. The first year grew new wood length and from five to eight inches in width . Like 
and the next lots of fruit. The trees had not prod uced those of A. dracunculus, the outside is green, the in
for several years before. terior of the richest velvety purplish-black. The cen-

I will guarant.ee to any gardener if h e  will place from tral spadix rises to a height of from 10 to 12 inches, and 
one to t wo bushels in the fall around his fruit trees, is of the deepest black. It is really the handsomest of 
any kind, or grapevi nes, if he wishes, that the second the trio, and possesses not a slight additional recom
year he will be well rewarded. I am always the farmer's mendation in its favor by its fine fruity fragrance. It, 
friend. I have taken your valuable paper lllany years. too, is strictly a winter bloomer. After blooming, the 

Philadelph ia, Pa. W. R. H OWELL. foliage will die down and the bulb should be kept dry 
[The ashes cannot act as a direct fertilizer, but only until re-planted in autumn. It is rapidly growing in 

b y  lightening the soil and, possibly, by m aking the favor, and is destined soon to become one of our most 
fertilizing elements already present more available.- popular plants for winter blooming. 
ED.] BESSIE L. PUTNAM. 

• I . ,  • 

The Blne Jay as a N n t  (J racker. 

To the Editor of the Scientific American : 

Th e U. S. (10as' Defe n ses. 

At the recent convention af the American Society of 
Civil Engineers, Niagara Falls, the president, Colonel 
Wm. P. Craighill, U. S. A . •  delivered an interesting 
address on " Our National Defenses. " He said : 

In the SCIENTIFIC AMERICAN of June 16, 1894, a 
correspondent d escribes the feat of a blue j ay in killing 
and eating a snake. In western Oregon the blue jay 
varies his  S Uillmer diet  with hazel nuts. The only nut When th e civil war came on, our sea coast defenses 
nati ve to Oregon (so far as I know) is known as a hazel were admitted to be as good as any in the world. In 
nut, and is a little smaller than a filbert, wh ich it  very one great particular they w ere better than those of any 
much resembles. It ripens in July. other people-that wa� the Totten em brasure. In a 

The bird carries the nut to a log or fence post and casemated bat�ery bUllt for �he defe�se of a great 
first strips off the outer husk. Then, getting a firm I European port J ust before the. mt:oductlOn of the Tot
hold on it with his feet, he hammers away with his ten embrasure here, the opemng m the .wall of the em
bill until he either cracks the sh ell or cnts a hole large brasure was 54 square feet, and the h orIZontal traverse 
enough to extract the kernel. I never discovered of the gun w�s only 40 degrees. The Totten embrasur: 
which. It is no mean trick i n  either case, as the sh ell gave an opemng of only 9 square feet, and gave a hOrl
is very hard and requires quite a blow to crush it. zontal trav�rse of 60 degrees. The wall around the 
Few persons to whom I have mentioned this have �hroat of thIS e�lbr�sure was .st rengthened by wrought 
ever seen it done, but it may be observed by any one Iron a foot thIck, lDserted m the masonry, an.d lead 
who will go into the brush where blue jays and hazel co�cr�te was a�so used as a most excellellt .materIaI for 
nuts are plen tiful when the nuts are ripening and resIstmg the Impact of shot. Wro�ght Iron shutt�l'S 
listen for the sounds. My attention was first called to were added, WhICh closed automatIcally, were thICk 
it by a small boy who avers that the bird has been enough t.o exclude gra�e �hot, a.nd kept out the smoke 
heard to swear during the operation the blue rogue of the dIscharge. ThIS mventlOn of General Totten, 
having missed the nut and st.ruck his foot.. Be t.his as wh? ,,:as then Chief of Engi?eers of th� Army, is of

.
his

it may, I can vouch for the facts above set forth, hav- tOrl� mterest as the .first mstance 0 the use of Iron 
ing often been an uninvited spectator at such feasts. pl�tmg on land batterIes. So�e of these old forts are 

Nelson, B. C . ,  June 25, 1894. D. G. EALON. stIll of value, but not to be entIrely depended upon for 
the defense of our harbors . 

• . ' . A very important part of our present system of de-
The B l ack Calla. fense consists of torpedoes, but these must be under 

To the Editor of the Scientific American : th e  fire of guns on land. in order that the en emy can-
In reply to your corl'espondent's query in SCIENTIFIC not remove or disable them. The light craft which 

AMERICAN of June 1 6, in regard to the black calla, would be used by a fleet for this purpose would be vul
permit me to say that th ere are several plants popu- nerable to the fire of such guns as will still be accom 
larly known as .. black callas, " all of which belong to modated in the Totten embrasure. Great ironclads 
the genus Arum, conseq uently are sisters of our native must be met by the heaviest guns and mortars, mount
Jack in the pulpit, and cousins of the true calla, w hich ed behind impenetrable, covered masses, and made as 
belongs to the genus Richardia. safe as possible by all the modern improvements, but 

From the brief description given by your corre- it would be a waste of energy and money io fight the 
spondent, I infer that the plant in question is Arum smaller craft with these lar�est guns. 
dracunculus. This species is conspicuous for its much Some historical incid ents were introd uced to sho w  
divided foliage and exceedingly spotted stem . T h e  I t h e  value of small guns, t o  be used a t  comparativel y 
bud, or properly the spathe, is light green without. As short range, and to show the defensi ve power of forts 
it shows not the slightest trace of color until it com- of even moderate strength.  The attack of the British 
mences to expand, one who has never seen it before on Baltimore in 1812, and the experience;; of Fort Sum
begins to grow suspicious that he has been humbugged ter during our war, were introduced for this purpose. 
-that it is not black at all .  But when a gli mpse at Invulnerability is not to be aimed at in constructing 
the interior is permitted, this skepticism is replaced b y  land defenses, but relative vulnerability and endur
wonder and admiration. The open flower measures ance, and here the advantage will always be on the 
fully a foot in length, and the entire inner surface is side of the defense; and guns of a given power can be 
l ike rich, reddish-black satin. The spadix, which ex- mounted cheaper on land than on water, and will have 
tends to the very tip of the spathe, is even darker in the ad vantage in stability and accuracy of fire. 
shade, of a leathery texture, and hollow. The staminate No armor has yet been produced that can properly 
flowers are clustered above the pistillate ones at its be called invulnerable, and it is safe to say that none 
base. The single specimen that it has been my privi- such ever will be produced ; and, unless the decks of 
lege to behold exhaled so obnoxious an odor on the day ships are as heavily plated as their sides, th ey will be 
it opened that it became necessary to banish it from penetrable by sh ells from rifled mortars, the accuracy 
the house. When removed to the porch. it was almost of which has recently been greatly improved. 
immediately the center of attraction for n umerous It is often said, and especially by people in the in
flies. which were doubtless lured by its carrion-like terior, who them selves !Lre not directly subject to at
odor. And is it not po�sible that this fact shows an tack, that no enemy would undertake to land an arm y 
economic value in the single disagreeable quality of on our shores, as our mil itia would rise and drive th e 
the plan t ? To those familiar with the various devices invaders into the ocean. It is true that our people are 
of the tropical orchids for enticin g  in sects to assist brave, and, under disclipline and with experience, 
in their fertilization, it is at least suggestive that in make as good soldiers as any in the world ; but in at
this case the process may be facilitated by the insect tempting to prevent a descent upon the coast they 
visitors. This theory is strengthened by the fact that could make no prolonged resistance to the big guns of 
after the first day the odor gradually d iminishes, and an invading fleet. The m ore the men who lined 
in a day or so more is not perceptible in a closed room. the shoreR, even with the best rifles and field artiI
unless one comes into close proximity to the plant;  and lery, the greater would be the slaughter. Some fixed 
even then it is not powerful enough to prove displeas- defenses must be provided for our great citi es and har
ing. If the th eory that its purpose is to attract insects I bors. Reliance upon torpedoes alone is mistaken, for 
be true. the plant ilS doubtless in the best order to re. , torpedoes may be taken up as easily as they can be put 
ceive fertilization at the time of expansion; conse- down, unless they are placed under fire from the shore 
quently only needs the perfume-bait at this time. In -that is, they are only an adjunct to defense. Neither 

is it the best economy to mount our guns for harbor 
defen se sol ely upon s h i ps. This would require at every 
point to be d efende· l a fleet as strong as the enemy 
could be expected t, J bring against it, and the first cost 
of mounting guns tshore is far less than putti ng them 
on ships, and thf life of shore fortifications is longer 
than the life of ships. It would take a navy greater 
than that of all the other nations of the world com
b ined to defend the immense coast line of the United 
States. 

In 1816 the Board of Engineers laid down the follow
ing principles for th e defense of our coast : 

1. They must close all important h arbors against an 
enemy, and secure th em to our military and commercial 
marine. 

2. They must deprive an enem y of all strong po
sitions, where. protected by naval superiority, he might 
fix permanent quarters in our territory, maintain him
self d uring the war, and keep the whole frontier in 
perpetual alarm. 

3. They must cover the great cities from attack. 
4. They m ust prevent, as far as practicable, the great 

avenues of interior navigation from being blockaded 
at their entrance into the ocean. 

5. They must cover the coastwise and interior navi
gation, by closing th e harbors and the several inlets 
from the sea which intersect the lines of  communica
tion, and thereby further aid the navy in protecting 
the navigation of the country. 

6. They must protect the great naval establish
ments. 

These principles are fundamental, and have �tood 
the test of argument and experience, but the means of 
carrying the principles out have changed, and now it 
is necessary to concentrate at the points to be defended 
armaments equal in weight and metal to th ose of any 
possible attacking fleet, supplemented by torpedo de
fense. 

Another important element in our defen sive system 
is the ship canal, and an interior line of waterway, 
parallel to the Atlantic and G ulf coasts, is of great i m '  
portance. It would be u seful in peace, a n d  in time of 
war its adyantage to our naval and mer('hant marine 
would be incalculable. For instance, a ship canal con
necti ng the great bays of the C hesapeake and the Del 
aware would enable a single fleet to be prepared to 
promptly meet an enemy threatening either of these 
waters. A great canal should connect the lakes with 
the Mississippi, and the Erie Canal should be made 
wider and deeper; but most im portant of all is a canal 
across the Ist h m us, between the Atlantic and Pacific 
coasts. The immense commercial and military ad
vantages to be gained from the b uilding of such a canal 
should be controlled by the United States, and it is 
certain that the Nicaragna Canal will  he opened before 
many years have passed, if not by the United States, 
by England or by Germany. 

. . . .  ., 
The Plag u e  i n  China. 

A correspond ent of the London Times writes : " When 
the last mail left China a fearful epidemic was raging 
in Canton, and it appears to have been of a somewhat 
mysterious character. It is said to have been first ob
s.erved in that city in the last week of March, and by 
the end of April had spread every where. It was mark
ed by a sudden attack of fever, the temperature rising 
to 105°, or even higher, with headache, thirst and , stu
POl'. In from 12 to 24 hours after the first attack, a 
glandular swelling, hard and tender to t h e  touch,  ap
peared in the neck, armpit, or groin. Coma super
vened, and death occurred in 48 hours. Sometim es 
blood vomiting took place, or spots appeared on th e 
body, b ut there was no general characteristic eruption. 
At first the epidemic wa� limited to one or two q u ar
ters of the city, but it was very fatal, and it is said by 
the n ative doctors that two out of every three attack
ed died. It did not appear to be contagious, and it is 
said to be th e ' bubonic plague,' described by travelers 
in western China. As a rule, the lower animals were 
also affected, thousands of rats especially being found 
dead at the commencement of the epidemic. " 

The special correspondent of the British Medical 

Journal telegraphs from Hong-Kong : " While regret
ting to have to confirm the announcement of an 
epidemic outbreak of the Oriental plague in this set
tlement, I am glad to be able to give the latest infor
mation, which is of a somewhat reassuring charac ter. 
The plague commenced here on May 5 ;  it presents all 
the symptoms of the true bubonic pest which ravaged 
Europe in the middle ages, and produced the terrible 
ravages described by Defoe during the great plague 
in London. This bubonic pest, although extinct in 
Europe, has n ever ceased t o  rav�ge C h i na from time 
to time, and has also spread from there to Persia and 
Asiatic Russia. The symptoms here are of the classic 
type, characterized by the intense sym ptoms corre
sponding to those of typh us, and by the bubonic boils 
characteristic of the disease. I am glad to say that 
the Europeans here are unaffected, except in the case 
of ten of the military employed by the authorities i n  
carryin g  out disinfecting work i n  t h e  native q u arter 
where the plague is located ; one of them is unhappily 
dead. " 
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IMPROVED DRILLING lIrIACHINE FOR BOILERS. spindles by means of endless leather hands and bevel is restored by nature. The bulk of our people are free 

To insure satisfactory results in the manufacture of gearing, tension apparatus being fitted to each drill- from inherited prejudices against the different medical 
steam boilers for high working pressure it is generally ing headstock for always keeping the band tight, and schools. But we can well - appreciate the system of 
stipulated that all holes in the plates shall be drilled, friction clutches for applying and suspending the rota- medicine which does not make the human system a 
and not punched or reamered, and that the bent or tion of each spindle 'independently. An independent storehouse for bad-smelling drugs and takes the least 
curved portions of the boiler shall be drilled after be- sel f-acting feed motion by screw and differential gear of its own medicine. We can also appreciate th e medi
ing bent. The holes in the fiat portions of the boiler is provided for each spindle, and a quick hand tra.- cal association which was the first to accord to wom en 
are readily dealt with in vertical or horizontal drilling verse in and out. The machine illustrated has six all the advantages of men in giving diplomas . You 
machines with single or multiple spindles, but the drill spindles. but this number may be varied accord- give to woman her rights as to education and the prac-
curved portions. such as the barrel and flanged corners ing to ieq uirements. tice of medicine. We gi ve her the rights of citizenship, 
of the fire box shell of a locomotive boiler, require • , .  I • and have no taxation without representation. Go 
special treatment, and the machine which is illustrated I Abo.e of' the StOinach . thou, learned doctors, to your homes and do likewise. 
below has therefore been devised. . Different constitution8 have peculiarities in regard Colorado offers pure air and magnificent scen ery. We 

It will be seen that the boiler shell, after being como '  to the way in which they assimilate food, and the old have rock-walled , dark canons and lofty, snow-capped 
pletely built and tacked together with a few service adage that what is one man's meat is another's poison mountains. Our springs offer medicine for many com
bolts, is placed horizontally in the maehine. and there is a very true one, says the Popular Science Monthly. plaints. and are as varied as the odors from am brosial 
held by suitable screw apparatu8. The upper half is There is no ailment more common in middle life and I nectar to all the combined smells of famous Cologne. 
then operated upon by the several drills; and after- in old age than indigestion. This, of course, depends Our railroads will carry you from the deepest canons 
ward the boiler is moved half way round. and the holes upon improper food taken too freq uentl y and in undue to the top .of Pike's Peak-nearer heaven, perhaps. 
in the remaining portion drilled, thus completing the quantity. As a rule, the victim of ind igestion flies than some of you will ever reach by any other means. 
work with only one shift of the job. It is obvious �hat to medicines · for relief, or to one of the thousand-and- Colorado is all before you. You may choose your place 
thjs method of drilling insures absolute coincidence of one quack remedies that are advertised to cure to rest, with Providence as your gtUde."-l'he Hahne
the rivet holes, a matter the importance of which needs everything. How much more rational would it be mannian Monthly. 
no comment: and, although several machines have to alter the diet and to give the stomach the food 
been devised for the simultaneous action of several for which it is craving ? If the stomach could 
drills upon one and the same job, we do not know of talk, I can imagine it, after pills and gin and bitters 
any one which-to the same extent as the machine ilIus- and quack remedies of every description have been 
tJ:atOO-combines this qualification with such com- poured into it, begging to be relieved of such 

Blood Clotting Explained. 
Recently, before the Physiological Society, Berlin. 

Dr. Lilienfeld gave an account of his researches on the 
clotting of blood. He h ad succeded in separating AI. 

IMPROVED DRILLING MACHINE FOR BOILERS. 

pletely independent and universal 
spinc.les. 

action of the drill I horrors and saying, ., Give me a little rest and a Schmidt's fibrinogen into two substances, " thrombo 

The Engineer, London, to which we are indebted 
for our illustration and the particulars here given, 
says the machine has been designed and patented by 
Mr. C. M. Davies, M . l. M. E. , and recently cons t ructed 
by Messrs. Hulse & Co. , Ordsal Works, Manchester, for 
Messrs. Dubs & Co. , of the Glasgow Locomotive Works 
-where it is now in full operation. It has two hori
zontal slide beds, placed respectively on opposite sides 
of a pit, with vertical standards carrying the self-con
tained countershafting attached to the ends of each. 

In the beds are racks by means of which the several 
drilling headstocks may be traversed by hand and power 
in either direction for quickly adjusting the drills in 
lines parallel with the axis of the boiler. Fitted to the 
beds are sliding saddles with circular tee slides on their 
upper surfaces, affording radial adjustment to the drill 
spindles in horizontal lines. Segmental arms surmount 
the saddles. and are fitted with spindle slides adjust
able radiaHy thereon by curved racks. The spindles 
are thus made to point always to the axis of boiler 
when drilling the horizontal and circular seams of the 
barrel, but there is yet another adjustment provided 
for each spindle, namely, a vertical radial adjustment, 
enabling it to drill holes in various planes parallel to 
each other, as in rectangular fire boxes, or at angles 
with each other, as in curved fire boxes. Rotary mo
tion is transmitted from the countershaft .to, .the drill 

cup of beef tea and a biscuit, and go and take a sin" and an album ose. The former unites with cal
little fresh air and exercise yourself. " Instead of cium and forms , fibrin. while the albumose retards 
this, the miserable organ has to be dosed with all clot.ting. The separation of fibrinogen into these two 
sorts of horrible concoctions in the way of drugs, bran- constituents may be brought about by m eans of ace
dies and sodas, and champagne, to endeavor to stimu- tic acid, nuclein,  nucleic acid, and other substanceE'. 
late it to action. There is no doubt that the stomach Blood clotting. accordingly, con sists in a disintegra
that requires st.imulant!> and potions to enable it to act tion of leucocytes, setting free nuclein; the latter then 
efficiently can hardly be said to be in a h ealthy state; decomposes the fibrinogen, and enables the thrombo
or can long continue to do its work properly. The sin to unite with the calcium salts of the blood. W h ile 
digestive organs. unfortunately, are the first to sym- the blood is circulating in the body it contains no free 
pathize with any mental worry. They are like a bar- nuclein in solution, and hence clotting is impossible. 
ometer, and indicate the errors of malnutrition and its The speaker further considered that peptones (albu
conseq uence;:. The healthy action of every organ mose) and leech ,extract prevent clotting by themselves 
depends on the proper assimilation of the food taken. uniting with the calci um of the blood, and thus pre
As soon as the digestive process fails everything fails, venting its union with throm bosin. 
and ill health re8ults, with all its disastrous concomi- • • •  , • 
tants. A FRENCHMAN, M. Ber�ier, has devised a pIal by 

• • • • • which the compass performs the part of the helmsman. 
American In .. tltote of' Homeopathy. An electric current is placed to work on the desired 

The homeopathic doctors of America held a jubilee course, and when the vessel gets off the course for 
meeting at Denver, Col . ,  commencing J une 14. In the which the electrical instrument is set, the current starts 
evening Governor Waite and Mayor Van Horn wel- a motor in either direction and moves th e rudder until 
comed the members. Governor Waite said : the vessel returns to her proper course. A two months' 

" It is my pleasant duty. as governor of the State, to trial of th e  apparatus is reported to have resulted very 
welcome you to Colorado. There is a peculiar propriety successfully. Among the advantages of this new 
that the governor of such a State as this should extend I method is greater accuracy and no loss of distance in a 
to you cordial greetings. because Colorado is one grand run of twenty-four hours. as is usually allowed for or
sanitarium and offers life to invalids, to whom health dinal'y steering by hand. 
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H o ur  th e C h i nese llIake I n d i a  Ink. 

After many unsuccelSsful efforts to worm the secret 
of the manufacture of India ink out of the Chinese, 
science is  finally to have the last say upon this product 
of the Celest ial Empire. 

Gunpowder, porcelain, crackle-china, green indigo, 
an d, in fact, all t h e  very ancient C h i n ese products h ave 
iJeen unveiled to us by science only ; and it is scien ce 
again that is  to teach us how the C hinese manu facture 
th eir celeb rated ink. The following is a brief resume 
of the interest ing researches, crowned with success, 
that Mr. Dagron has made upon this subj ect. 

It h as al ways been thought up to the present that 
the Ch inese man ufacture their ink by grinding a 
special lampblack, un known to E u ropeans, with a suit
able m ucilage discovered by them, and that the paste 
obtained i:; allo wed to dry slowly like their porcelain. 
The light that has j ust been thrown upon this s ubject 
is due to the progress t h at has been made in micro
graph ic studies in recent years. In fact, upon s ubmit
ting a very dilute solution of the most celebrated India 
ink to an examinat ion by a very powerful microscope, 
it has been discovered that the particles of carbon I forming the basis of the ink are of a uniform diallleter. ! 
U pon repeating such examination with inferior or ' 
counterfeit India inks, it is observed that the particles 
of carbon are of  very variable and sometimes even dis
proportionate diameters. 

U pon sub mitting to such control all the n umerous 
varieties of lampblacks , it i s  found that none possesses 
this  regularity of  the atoms. The blacks that most 
closely approach it are those that have . been COID 
lllinuted during the manufacture and th e lightest por
tions selected. Ne vertheless, the d iameters of these 
are still more irregu lar than in India ink.  

This first point established, a second remained to be 
fixed. Is the m u cilage employed b y  the Chinese sim
ple or compound ? Thanks to the principle establish ed 
by Mr. C. KlBcklin,  and mentioned by Mr. Schutzem
berger in h is 1'raite des .jl£atieres Colorantes, we know 
t hat two mucilages of opposite nature reciprocal ly 
th in one anoth er upon being mixed, and in proceedin g  
by elimination, after analysis, we find that t h e  com
pound m ucilage employed by the C hinese unites in 
itsel f about the extremest thinness of the Kmck lin 
principle. 

An In dia ink having- been prepared according to 
these data, in  a state of solution, and left at rest for 
one or more months and then decanted, it was observed 
that th e particles of carbon Illore 
and m ore clos ely resembled those 
of the gen uine India ink. Upon 
afterward allowing this liq uid ink 
to concentrate and evapcrate in a 
vacuum, there is finally obtained 
a plastic substance which, when 
dried, has all the characters of the 
best India ink. It was of interest, 
from a th eoretical stand point, to 
ascertain this latter fact ; but, in 
ord inary practice, it seems to be 
Illuch simpler and more rational to 
leave the ink in a liquid state than 
to form it into a stick, that it would 
be necessary later on to redissolve 
with sotll e trou ble. 

This liquid ink has the same 
pro perties as the best q uality of 
India ink in sticks, and serves for 
the same purposes, such as making 
drawings and washes. -Le Genie 
Civil. 

• • •  
'rb e  '.'reatln e n t  of Hiccongh 

,v i th S n n  fro 
In t h e  Journ a l  des Praticiens for 

May 5 (Lyon Medica l for May 20), 

M. Tatevossow relates a case in 
wh ich he successfully combated 
diaphragmatic spasm. accompanied 
b y  cough or prolonged paroxysms, 
by making the patient take snuff 
unti l  sneezin g  set in. I t s  action 
was immediate, the p a r  0 X Y s m 
ceased, and t h e  continued use of the 
snuff caused th e disease to disap
pear. This, it  is  remarked, is  an 
exten uating circumstance in favor 
of snuff that the societies agai nst 
th e abuse of tobacco might take 
into accoun t  in their proceedings. 
-N. y. Med. Jour. 

• • •  
A n Effervescent Pu'·gatlve 

L elllonade. 

$ t itu t i f it jUttritan. 
25 drops; citric acid and sodiulIl bicarbonate, each, 
� d rachm. 

• 1 . '  • 
NO TES ON THE MIDWINTER FAIR. 

The Mid winter l<�air, l ike the Col ulIl bian Exposi tion ,  
h a s  passed into h istory, a n d  California may be con-

GILDED EALL SHOWIN G GOLD PRODUCT OF CALIFORN IA. 

gratulated on carrying the great enterprise to a suc
cessful termination. Californ ia made the most exten
sive display of any of th e States at the Columbian 
Exposition, Illinois, perhaps, exeepted.  The m ineral 
resources and the vegetable productions of Cali fornia, 
as exhibited in the two fairs, were a revelation to the 
Easterner. 

A conspicuous obj ect in the Mechanical Arts build
ing of the Midwinter Fair was a huge gilded ball, 
which is shown in our illustration, marIe from photo
graphs taken by Mr. A. W. Cornwall. This large 
globe, which .. urmounts the paVilion of the Coll ege of 
Mi ning of the University of California, was intended 
as one of those great object lessons which appeal to 
the eye and are remem bered long af'er the d ry statis
tics have been forgot ten. 'I'he ball showed t h e  total 
recorded gold product of California from 1848 to 1893, 
representin g  $1, 248, 272, 935 in United States coin, a 
weight of 2,071 tOIlS, and a bulk of 3, 833 cubic 
feet. 

T h e  small globes at the corners represented 3 0712 
cubic feet of the precious metal, val ue $1 , 000, 000. This 
is not t h e  only globe representing the amount of gold 
mined, for Nevada County exhi bited a ball which 
sh o w ed the total gold product of th e county as 
$205, 000, 000. 

After looking at the ball for a few m inutes, the 
visitor gai ned some knowledge of wh ere the present 
weaJth of Cal ifornia sprang, and was doubtless glad 
to reach th e open air, where there was less chance to 
indulge in day dreams on the potentiality of riehes. 
The Firth wheel at the Mid winter Fair afforded a 
magnificent bi rd's eye view of the entire coast, includ
ing San Francisco Bay, the Golden Gate, the Pacific, 
and the ranges of wooded hills surrou nding Concert 
Valley. At its foot a dazzling panorama was spread 
out. O w ing to the elevation of the grounds, the 
highest l ine of vision is 305 feet above the Pacific. Tlle 
wheel is 100 feet in diameter, w h ich added to the h ei ght 
of the platform and the site carried visitors about loCI 
feet over the average level of t.he grounds. The total 
weight of the wheel and its sixteen ears was 192, 000 

pounds. The steel shaft weighed 18, 000 pounds. '1'he 
total eapacity of the cars was 1 60 passen gers. The 
to wers which supported the w h eel weighed 800, 000 

pounds. The method of propulsion was entirely dif
ferent from that employed in the Ferris wheel, a cable 
system being employed in place of cogs. The wh eel 
was driven by a reversing engine of 200 h orse po wer. 
About t wenty minutes were occupied by the tri p. At 
night the wheel was brilliantly illuminated with incan
deseent lights. 

Near the wheel is seen the h uge dragon whose fiel·y 
eyes and yawni n g  mouth were a terror of little folks. 
A huge h ollow rock at the left formed a ticket office. 
A touter or " barker " dressed in the cost ume of Meph -

istopheles called attention to the 
wond ers and horrors of Dante'!' In
ferno. ... . ... 
Fire Cau sed by ElectJ·ic Lalnps. 

The Journal des Praticiens gives 
t h e  following formula, by Dr. Con
stantin Paul, who recommends it 
on account of its rapid action (in 
two or three hours) and its being 
tolerated : Sod i u lIl ph osphate, 37fi 

gra i n s ; d ist.illed watt'!", 8 o u nces ; 
I:;irup, 1 oU Bce ; tincture of lemon, FIRTH WHEEL AND THE DRAGON AT THE MIDWINTER FAIR. 

Fire occurred in the business por
tion of Victoria, B. C., on the 5th 
l i lt. Fortunately the loss was only 
$15, 000, and the records would sho w  
the origin " unkno wn, " b u t  for ex
periments made after the fire was 
extinguished. In the upper story of 
a dry goods house, several thirty
two candle power incandescent 
lights were installed. One of the 
lights was connected w ith a long in
sulated wire, and several feet of 
spare wire allowed the moving of 
the light from one portion of the 
room to another. Through ignor
ance or carelessness, the globe w as 
laid on a pile of goods. The fire oc
CUlTed �hortly after t h e  light was 
turned OIl at the power house, which 
goes to prove that the globe was 
placed on th e goods during the day. 
The tests were made in the room 
where the fire originated, and were 
re ported in the Vic toria Times as 
follows : " There is no longer the 
sl ightest doubt as to how the fire 
started, as two tests have shown that 
the incandescent light will ignite 
cloth. Last e vening, in the presence 
of Mr. H utch eson. C h ief Deasy, re
presentatives of th e Times, and a 
few oth ers, a child's woolen hood 
was tied aroun d  the 32-candle l igh t, 
the latter h aving been turned for 
ten minutes previously. S t e a  111 
came froll! the wool almost immed i 
atel y, and then smoke. At t h e  end 
of eight min utes the hood was on 
fire and the globe burst. A simi lar 
te8t was made th e eveni ng before, 
and the cloth ignited in six min utes. 
Wool is the lea�t infiarnrnable of fa
bri cs, and the test last �vening was 
as severe as could be desired. All 

danger ill this connection can very 
easily be avoided, either by hanging 
the globes free from anytbing that 
will take li l·e 01" by plaei n g  guards 
al"OlInd th elJl. "-Pin: £l1ul Water. 
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J c iru t i f i c  �turricau. 
THE LIFE AND HABITS OF THE BEAVER. (losts of lUanufacturlng. 

Our engraving shows a rare an imal, or rather one The movement which is  being made in  Congress to 
that has become rare. Wh ile it was formerly wide- reduce the tariff on cottou an d woolen goods is of great 
spread and numerous in the temperate and even the interest to the people who have th eir money invested 
colder parts of Europe and Asia, and also of America, in  those industries. They have made great efforts to 
it has disappeared quickly wherever it came in contact have th e i r  rights protected to such an extent that they 
with human beings, and although so familiar an obj ect I can man ufaetnre goods for home consulllption and suc
years ago, there are now comparatively few people cess fully compete with the foreign manufacturer who 
in gurope, especially in Germany, who have had an is !:io eager to obtain admittance to our markets. It is  
of) portunity of seeing a beaver in its  natural state. probably an established fact th at, whatever tariff bill 
The land was too h i ghly cultivated, for the rodent re- is passed b y  Congress, the d uties on cotton and woolen 
qui res lonely,  uncu lti vated regions for his home, and goods that are i m ported w ill be lower than under the 
he was hunted because he made havoc among the McKinley bill. "\Vith th ese facts staring us in the face, 
young trees and for the sake of his fur, his meat, which there seems to be but one course for American manu
many like, and for the perfume secreted by certain facturers to pursue, and that is to red uce the cost of 
glands of his bod y, so that beavers, like many other manufacturing their goods. Can this be done to any 
ani mals, have been decimated . extent, or to such an extent that, should the tariff bill 

The beaver is one of the most important rodents. now under discussion become a law, our mills can be 
As the body of a full grown male is about 2 feet 7 operated at a profit ? This is  a serious question and 
inches l ong and weighs about 60 pounds, there are fe w one deserving m uch thought. 
rod ents that surpass him in size ; in Europe he has no A close observation in several of our leading mills, 
equal among the rodents. The broad head, somewhat both cotton and woolen ,  within th e last three weeks, 
narrowed toward the front, on a sh ort, thick neck, and shows us that fe w, if any, of them have reached the 
the stout body, which is  wider at the rear, give the point where a reduction in the cost of their goods can
animal a clumsv look. T h e  webbed hind feet indicate not be made. If th is  is a faet, the q uestion t hen comes, 
its amphibious 'nature, and his tail is of such a pecu- How can this be don e ? Let us refer to a few ways in 
liar shape that any child could recognize him by it ; it which, in our opinion, quite a reduction in the cost of 
is  flattened, so that when one looks down upon it,  it  labor in our mills can be made ; first, there are many 
seems to be egg-sh aped, and it is  covered with little I mills which al e using very poor mach inery--mach inery 
angular scales. Th" color of th e  tail is dark gray, that h as been in use from t wenty to thirty-five 
while  the thick fil l' on th e  ani mal's back is chestnut years. It is  of light build, can only be operated 
brown and t h at uIJ(ler the body is lighter. 
The beaver's chief tools are h is very large 
chisel-shaped teeth ,  which are very long 
and prominent. His nose and ears are 
well adapted for his aquatic life, for the 
little short ears that are nearly hidden in 
the fur can be laid so fl at on h is head as 
to effectivel y excl ude all water, and in a 
si milar manner the nostri ls are dosed by 
thick flaps. For years past busy fancy 
has added many fables and fairy stories 
to the accounts of the beaver's life and 
habits, but these are sufficiently interest
ltlg without such additions, especi ally 
where he can enj oy undisturbed security. 

"\Ve m u st go to lonely parts of Asia or 
North America, particularly to Canada
the latter has the beaver i n  its coat of 
arms-to find large colonies or societies 
of beavers, for they settle on rivers and 
.�t l'Nl m" that r lln throlll.!'h form;tR in 
wh i ch the soun d of t h e  ax has never 
been h eard , building in  their character
istic fashion. Their dome-shaped houses 
or " lodges, " w hich are sometimes n ine 
feet h igh ,  serve as temporary d wellings to 
be used in case the undergro und d wellings 
are flooded. The latter are en tered by 
long tun nels that open in deep w ater. 
The neigb boring wood furnishes th e 
m aterials for the " lodges ; "  even thick 
trees fall vieiillls of the sharp teeth of the 
beaver, and are skillfu lly cut up. The 
branch es and twigs, the bark of which 
forms his food, arA all used for b uilding, 
being p laced one upon the other without 
regularity ; but the beaver, a natural 
marine architect, saves the thicker stems THE BEAVER. 

or department which may contain one or more rooms, 
he should not spend his entire time perched on a high 
stool at his desk, but should be circulating abont, 
watching his machines, seeing that no bad work is be
ing made, and if the mach inery is in good order to per
form its work ; not trusting too much to his second hands, 
b ut looking h imself, to quite an extent, after his sec
tion men, ever stUdying the interests of the company or 
i ndivid ual that employs him, and ascertaining if there 
is not some place where he can better his work, and at 
the same time reduce the cost of manufacturing in his  
departm ent. Overseers, as a rule, are a well·paid class 
of men, and they should look after their departments 
as closely as if they were in business for themselves 
and every dollar of capital invested was their own. 

Anoth er point we would mention, and this we have 
carefully studied and know we are right in the asser· 
tion, that the waste in our mills is not looked after to 
the extent that i t  should be. A tour among the cotton 
and woolen mills in the old country plainly shows us 
th at in the working of the waste made in our mills we 
are greatly behind the English. It is surprising to see 
the marked difference between A merican and European 
manufacturers in that one thing alone. We do not 
place value enough upon the waste made in our mills. 
Visit any manufacturing point, and you will find waste 
dealers carting away from our mills enormous quan
tities of waste for which they pay a very small price. 
This waste is worth to the very manufacturer who is 
selling it, if  properly utilized, nearly double what the 
waste dealer pays for it.  

Anoth er point we would mention, and 
a very i mportant one it is, too, and that 
is  the excessive cost of power in m ost 
of our mills where steam is used. This 
comes from two sources : First, the boil
ers, grates, and steam a ppliances are such 
that from one-third to one-half m ore coal 
is burned than should be to produce the 
power that is  used. In many cases fire
men are not carefully enough instructed 
about keeping their fires ; a great deal of 
coal is  wasted needlessly through the 
carelessness and i gnorance of the firemen, 
even wh en the steam appliances are in 
fair condition. The second th ing is the 
enormous amount of friction in the main 
lines of shafting in many mills. The 
shafting is not kept leveled u p  as it should 
be ; therefore, instead of therA being per 
h aps 15 or 20 per cent of power used to 
overcome this, 30 and 35 per cent is  used 
in lllany cases, and when you waste it you 
waste m oney. 

It is a fact, alth ough we d i slike to admit 
it, our cotton and woolen m ills, as re
gards machinery and the improved 
methods of manufacturing at a low cost, 
in discipline, etc. , arA very much behind 
those in England. We will allow that 
many machines are i n  use there that we 
do not hear of, and perhaps foOl' the class 
of goods we are now making we do not 
IIeed them, b ut on a common run of work 
we are very much behind the English 
manufacturers. The discl ipine of our 
mills does not begin to equal theirs. This 
is  a needless neglect, and can easily be 
remedied. Many of the places where we 

for a different purpose. If the le vel of 
the water in the stream on which he has settled is 
subj ect, to marked variations, h e  builds a dam reach
ing from one bank to the other, these dams often being 
6:)0 feet long and several yards thick at the base. The 
th ick logs are driven into the ground and bound to
gether by thinner branches, and then the whole is 
covered wit h earth, mud and water plants, forming a 
scientifically built dam. When a large colony has 
settled in a safe place in the w i lderness regular cities 
grow up, and the appearance of the landscape is en
ti rely changed by the thinning of the woods and the 
formation of extensive ponds by tho dams, fo), genera· 
tinn after generation works on, increasing t h e  size of 
the settlement until the beaver cities in the lonely 
wood can compete for age with the cities of men. In 
onr thickly populated Germany we look in vain for 
large colonies of beavers, for th ey are entirely extinct 
in most parts of t h A  em pire, and where individuals are 
found they do not build lodges, but content them
selves with underground d wellings like those of the 
otter ; only a few districts can no w  boast of possessing 
beaver lodges, but a fe w years ago a colony of th irty 
individuals was discovered not far from Schonebeck, 
on the Elbe. Strict game laws have procured a home 
for him here, and here opportunity is  sti ll offered to 
observe him living under natural conditions. For ages 
there were colonies of beavers on certain parts of the 
Elbe and on th e Danube, but in the course of time h e  
has become a stranger in his own land.-lllustrirte 
Zeitung. 

are weak in our mills can be strengthen ed 
at a slow speed, and is of the kind th at req uires more ' at little or no cost. A close observation also sh ows that 
hands to look after it, e ven to obtain a small product, ! lll any of our mills have lllore overseers than is real ly 
than the illl proved llIachinery of the present ti me ! needed. A doubling up can be done at profit in many 
would require to obtain an increase of 25 or 30 per cent, cases by paying the second h ands a littl e more, and 
occupying the sallie floor space in th e  mill, and not securing better ones. The points we have llIentioned 
taking much, if any, more power to operate it. In are only written after having carefully studied this 
fact, many of our m i lls are full of machinery that should matter through personal observation, both in this 
long ago have been consigned to the scrap heap and country and in England, and our manufacturers will 
new put in its place. . find we are right in every assertion, if they will take 

• • • • • 
THERE art' 1, .8;' separate rai lroa(l companies i l l  t h e  

United States. 

Another fact i s, many, in fact most, of our m ills have pains to i nvestigate them fairly. It is our opinion 
more help than is required to take care of their ma- that we can produce cotton and woolen goods in this 
chinery. Employes should have work enough put upon country at a much less cost than is  being done at the 
them to keep them busy. Not worki ng all the time present time, and we believe our manufacturers will 
on the keen j ump, but enough so that by keeping busy support us in this statement. -Boston Journal of Com
they can easily perform their task. To bring t h is mel'ce. 
change about requ ires good management on the part 
of overseers. They should be ever present in their 
rooms, unless havin&?; special business in some other 
portion of the mill or yard. This  being the case, they 
should attend to that d uty as soon as possible aud 
return to their rooms. Their continual presence among 
their help, e ven if therA is nothing for them to 
do, is worth a great deal-a fact that every agen t and 
snperintendent should impress upon th eir minds and 
i nsist on its being enforced. Our mills are workshops. 
The employes are th ere for a busi ness purpose. E very 
one of them is  supposed to and sh ould have sufficient 
work put upon them to require their full  attention and 
best efforts to perform it during working hours. O ver
seers should watch carefully and.  ever be on the alert 
to check al l vi siting of theil' h elp frolll one room to an
oth er, w h ich ik (10 1 1 (' to :<ll('h a lal'g'e extent i ll Ill i ll ,; at, 
the preseut tillle. "\Vhell the o verseer is in his room, 

The Columbian Expositi o n  Medal. 

For the reverse side of the medal, a design of Charles 
E.  Barbel', of the Philadelphia Mint, has been ac
cepted, that of St. Gaudens for the obverse being re
tained. The original design for the reverse was re
j ected because of i ts nude figures, in place of which 
the accepted d esign contains a shield with the fol
lowing i n scription : " World's Columbian Exposition. 
In Commemoration of the Four Hundredth A n niver
sary of the Land ing of Columbus, MDCC CXC l I, 
MDCCCXC I I I , "  and a place for the name of the re
cipient of the medal. The shield i s  surmounted by the 
globe, at either side of which are female figures repre
senting Fame. It is said that it will  require three 
m onths to finish thA engraving, on account of this 
d elay in  obtaining designs acceptable to the a u 
thorities. 
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J t itu t if i t  �mtrinlu+ 
Natural History Notes. long ago as the Siluriau epoch. In the Carboniferous representing a new genus. A few of th em were charac-

The 8tability of Characters in Mushrooms. -Culti- period they were numerous in species belonging to at terized by the lack of color and th e distinctly subter
vators have long known that there exists a large num- least four orders, th e Neuroptera, Orth opt era, Homop· ran ea n appearance that mark a true cave insect and 
ber of varieties of the common mushroom, and that tera, and Th ysanoura. Man y of them were of extremely d weller in d arkness. The differentiation of the varIous 
their characters are so clearl y  defined that certain ex- large size, and some exceeded in dimen sions the largest forms from their allies above ground had not proceeded 
perts claim to be able to recognize their mushrooms in animals of this group that live in th e present time. so far as to produce profoun d  modification s of structure, 
the midst of the hundreds of baskets that daily reach Some, in fact, had a s pread of wings of nearl y  28 yet the variation that had been caused by this half cave 
th e m arket. In fact, they distinguish such varieties by inches ! life was quite pronounced. It was shown in many of 
the color, by the presence or absence of scales, by cer- Although , in its ge neral feature, their organization the species, not only by a loss of color, but by a more 
tai n circular blotch es of the color of wine lees, b y  the was the same as th at of the insects that exist around glabrous surface of th e body and a greater slenderness 
reddish color to t he touch, etc. ; b ut what is the botani- us, it exhibits characters of a great i mportance in cer- of form than is fo un d  in related species. The new 
cal value of these varieties ? Within what limits are tain types, for these shed considerable light upon cer- species found by Mr. H ubbard are describ ed (some of 
they perm anent ? That i s  something that no one can tain obscure points of the morphology of th ese animals them with figures) in the May number of Insect Life. 
at present say. No gardener can, in fact, cultivate a and mark the successive stages that the i nsect type That a gallery in the sand of so diminutive propor
given variety indefinitely, si nce, at the end of three has passed through before reach i n g  i ts final form . In tions as a goph er's burro w can harbor so large a num· 
successive c ultures, on an average, the vitality of the the first place, the thorax is divided into three seg- ber of hitherto undiscovered insects, and afford an en
spawn diminish es, and it  wou l d  be to expose himself to ments, i nstead of forming a single mass, as is  generally vironment potent to effect such changes in the struc
serious logses to desire to preserve a given mushroom seen. The first thoracic segment of th e  present insects I ture and life of animals, might well seem i n credible 
too long. Experts well know, on th e contrary, that carries the first pair of legs, but is  al ways depri ved of were it not for the very unique conditions w hich h ere 
during t h e  sllccessive cultures m a d e  with a certain wings. These organs of flight are inserted u p o n  t h e  exist. The temperature o f  the b urrows varies b u t  five 
spa wn the mush room gathered always preserves a large meso and metathorax. Some of the insects of the Car- degrees through out the year, the extreme in winter 
n umber of constant characters, since, in their c ultural boniferous age exh i bit this arrangement, but th ere being 740 F. and in summer 790 1!'. 
processes, t hey merely divide the spawn. The ordinary are others in whi ch the number of wings corresponds 
experience of c ultivators, therefore, in nowise proves to th at of the legs, and in which a pair of wings occu
t h e  fixedness of the vari eties of the ordinary mushroom, pies t h e  first th oracic segment. Th ese arthropods are, 
but merel y establishes the point that if the spawn per- therefore, h exapterous as they are h exapodous. These 
petu ates itself, it is al ways the same cr')p that is first wings, which are smaller than the oth ers, resem
gath ered. B ut is the stability of th e characters that ble the rudimentary elytra of the mesothorax of the 
define a variety as great when, instead of d ividing the phasmids. It is probable that when we shal l  come to 
spawn, we reproduce the fungus by s pores ? Snch is kn o w  the insects t hat have preeeded those of the coal 
t he problem that Messrs. Constantin and Matruchot period we shall  find that the dimen sion s of the pro
have endeavored to elucidate. thoracic wings were almost equal to those which come 

The results of the experiments that they have under- after, or else that the three pairs of wings were small 
taken to this effect have shown that the characters of and equal to each oth er. These alar appen dages of 
varieties are kept up with remarkable fixedness. Th e th e prothorax h ave disap peared in the insects of our 
culti vators who furnished the s pecimens submitted to time. Besides, se veral of these an cient insert!' have 
these experiments did not h esitate to recognize their preserved in the adult state characters that are found 
products as identical with those that had served as a in our day only in the nymphs or in the larvlB. 
starting point.  Hence it follo ws that the color of the If we examine the fossil insects from th e v ie w-point 
pileus, its  scaly or fibrillose aspect, and the presence of the relations that they offer with the present fauna, 
of a more or less persistent veil are h ereditary charac- we see that th ey differ in toto from the li ving types, 
ters of a stability that has h ith erto been unsuspected. not only specifically and generically, but even to s neh 
Along with theRe con stant, characters, there are others a point that they cannot enter the families created for 
that are variable, for example, the size and consistency the types that exist at present. It has, rherpfore, been 
of the fungus and the relative dimensions of the stipe necessary to form new groups to tal,e a place in the 
and pileus. But it sho uld be kno wn t hat such varia- natural orders. The Neuroptera are l argely represent 
tions are likewise observed in culture through division ed, and offer a great variety of form s. The order of 
of the spawn. Orth optera is  represented by cockroaches, phasmids, 

In short, there results from these experiments the locusts, and crickets; that is to say oy about the same 
important fact that in t h e  fut u re it will  be possible to groups that still live. Yet we observe quite notable 
apply th e  process uf selection to the cultivated varie- secondary d ifferf'nces between these ancien t inseets and 
t i es, and particulady to bring the selection to bear upon their present representatives, and which reside mainly 
the varieties with a white pileus, which cultivators in the arrangement of the wings. 
usual l y  prefer. Th ere is even reason to believe that Another ehara.cter of the highest interest is met with 
such successive selections will gradually render the in the B lattarilB (cockroach fam i ly). The speciE'S of 
prod ucts obtaineu more perfect, j ust as has been the our epoch lay their eggs in closed in ovigerous capsules, 
cas e with a large number of cultivated phanerogams . others are oviparous. The PallBblattid lB, on the con-

A Great Botanical lVork. -'l'he first part of the " In- trary, were provided with an oviposi tor and laid their 
dex Kewensi s " i s  now in the hand s of botan ists. Since eggs one by one, as do our PhasmidlB and LocustarilB. 
the pUblication of th e second edition of Sten del's Th e  present Phas midlB have the wings of th e fi rst pair 
" N  omenclator Botan icus, " in 1840-1, th ere has been no red uced to the state of scales ; the coal Protophasmidre 
other attempt to collect and p ublish the names of the 

I 
h ad the four wings well developed. 

thousands of plants deseribed in the botanical litera- The Homoptera were represented in primary times 
ture of all nations. The " I ndex Kewensis " is  what its by types whose wing nervation reealls that of the 
title i mplies, as it  gives references to the place of p ub- FulgoridlB, but while  the latter h ave very short anten· 
lication of each genus and each species. 'l'h e  foun d a- nIB, these organs in the ProtofulgoridlB were h igh ly 
tion of th is work, upon which Mr.  B. Daydon Jackson developed. 
and several assistants have been engaged ever since Finally, some species possessed eloll gated b uc('al 
January, 1882, may be claimed for the late Sir William pieces, and th is permits us to believe t h at t h ese i nsects 
Hooker, who, in a brief preface, gives the following his- sucked the j uices of vegetables with these instru-
tory of the pU blication : ments. 

" Shortly before h is death, Mr. Darwin informed me A study of th e primary fossil insects corroborates the 
of his intention to devote a considerable sum in aid or data furnished by plants relative to the climatology of 
furtherance of some work of utility to biological scien ce ; th e Carboniferous epoch, and proves that the at mo
and to provide for its  completion, should this not be sphere was then h umid and warm, and that th e l ight 
accompl i sh ed during his lifetime. He further informed was undoubtedl y intense. 
me that the difficulties he had experienced i n accurately The Guests of the Florida Gopher. -The Florida 
designating the many plant s  which he had studied, and gopher (Gopherus polypherntts) is a tortoise that at
ascertaining their native countries, had suggested to tains a length of 10 or 12 inches and weighs 8 or 10 
him the compilation of an index to the names and pound s. It excavates galleries 18 or 20 feet in l en gth 
authoritifls of all known flowering plants and their in sandy ridges remote from water, which descend ill  a 
countries, as a work of supreme importance to students straight course at an angle of 3ilo, terminating ahru p t l y  
o f  systematic a n d  geographi cal botany, and to horti- a t  a depth of 8 or 9 feet beneath t h e  surfaee. It is  a 
culturists, and as a fitting object of the fulfillment of reptile of ancient lineage, whose bu rrowing h abits were 
his intentions. probably established in ages zoologically remote. Like 

"I have only to add th at, at his request, I und ertook its E uropean relative, it is a long-l i ve d animal, and its 
to direct and supervise such a work ; and that it is  be- habitation, once eompleted, is maintai ned and occu
ing carried out at the herbarium of the Royal Gard ens, pied for a long �eries of years. S uch a n  anci t'nt and 
Ke w, with the aid of the staff of that establishment." I well established d om i eile, with t'ntran ee al ways open , 

Sir Joseph Hooker himself has devoted an immense naturall y  serves as a place of refuge for lLlany ani mals 
amount of time to the herculean and monotonous task when hard preEsed by enemies 01' to night prowlers 
of revisioll , and has brought his vast personal knowledge when daylight overtakes th em far from their 
to bear on the independent but by no mea n s  inconsid- proper homes. Even the rattlesnake i s  said to h ave 
erable task of settling th e geographical distribution. more than a passing acquaintance with those eool re
Mr. Daydon Jackson est i m ates that th e complete work treats. Among the permanent guel"ts of th is rt'ptile  is 
will contain about 400, 000 names and Ill any more ref- what is popularly cal led the gopher toad, an an imal 
erences ; and the first part contains nearly 110, 000 names. w hich is reall y a frog. and of th e  habits of which no
The period covered is  from the establishment .f thing is known . Mr. Henry G. H u bbard, wishin g to 
binomi nal nomenclat.ure by LinnlBus down to the end know something mort' of the gophel' and its assoeiates, 
of 1885. If nothing occurs to h inder the present rate was led to u nd ertake the laborons task of excavat.ing 
of prog-ress, the whole work will he issued by the mid- and t horoughly exami ning one of the burrows. Th e  
dIe o f  1895. I result of h is examination was th e d isl'lIvery of thi rteen 

The Insects of Primary Times.-Insects existed as species of insects, ten of them new to science and one 

• j . ,  • 

Au E l ectri cal Dinner. 

The City of Lon don Electric Lighting Company, 
Li mited , gave lately a large ban q uet /l,t the C annon 
Street Hotel, for the purpose of demonstrating' the 
feasibility and convenien ce of cooking by electricity. 
Engineering says : Before the dinner commenced t h e  
guests were i n vited t o  s e e  t h e  apparatus a t  work. and 
h ad th e  opportu nity of inspecting the joints, poultry, 
fish, vegetables, etc. , fryin g  and sim mering i n  t h e  
electric ovens a n d  saucepans. A t em porary kitch e n  
h a d  been s e t  u p  close to th e dining rOOlll ; t h i s  was, o f  
course, perfectly easy to do, as t here were n o  flues to 
provide for the escape of the products of comb u stion 
of coal and gas. The influence of the near proxi m i ty 
of the cooking apparatus was fel t in the hot st ate of 
the viands. I n stead of having to travel a long dis
tance from a kitchen , either undergroun d or on th t' 
highest story of the b uilding, arriving llllll' eold, as is  
too often the case at public dinners , they were brough t  
direct from a n  adj oining apartment, a n d  were served 
before they h ad commenced to cool .  The cooki ng 
was in every way excellent, and left nothing to be de
sired ; as, ind eed, it should be when the heat is  under 
absolute control, and there are no products of com
bustion to mingle with the delicate flavor of the com
estibles. At the close of th e din ner the lord mayor
an auth ority e very one wiII respect-declared that it 
had been in every way satisfactory. The ehairm an. 
Sir David Salomons, explained that there were 120 
guest!', and 60 units of electri city, costin g exact l y £1 ,  
h a d  been used in cooking the dinn er. This works out 
to 2 d .  per h ead, o r  0 ·2rl. p e r  course, a truly insi gn ificant 
amount. While the company charge 8d. per u n it for 
current u sed for lighting, they eh arge only 4d. for that 
employed for cooking and motive power. D r. S i lvanul' 
Thom pson, in reply to the toast of " S u ccess to the 
Devt'lopment of Electrieity, "  recalled a form er electric 
dinner given in  1749 by Benj am in Frank l i n  on the 
banks of the Schuylkill. The turkey was kil led by an 
electric shock, an d  cooked oy a fire kindled by an 
electric  spark, while various electric experiments seem 
to have served as entrees in an intel lec tual elii tE'r
tainrnent which preceded the dinner. Dr. T h Olnp
son's wonderful knowledge of early scientific h iston' 
renders his  speeches, on such occasions as thesp, mosl 
interesting. 

. I .  • 
'Vaterillg" (;ardell P l a n ts. 

Watering g-arden plants, as commonl y practi ced, i s  
an ab sol ute inj ury t o  vegetation . for the reason that it 
is not done plentifully enough. When the earth is dry 
and hot, the application of a little water only increases 
the h eat and has a tendency to make th e soil more 
compressed and drier than before. The most of our 
soils are more or less calcareous, and the action of the 
sun's heat has the salll e effect as heat upon limestone. 
The earbonic acid is expelled, and when brought in 
eOlltaet with moisture heat. is  gflnerated, and unless 
sufficient water is appl ied to overcome the heat , vege
tation suffers. A sprinkling pot should never be used 
in time of drought, unless the soil around the roots of 
th e  plants is  at the sallie time thoroughl y  soaked, and 
the watering sh ould always take place after s unset, 
when the dew has begun to fall. 

This is in  accord anee with natural laws. Rain and 
, '. unshine seldom appear together, and, further, when 
nature waters vegetation the atmosphere is filled with 
llloi8ture. Pool water and soapsuds are good for th e 
gard en, and cistern water may be u sed, n ut should be 
exposed to the sun and air through the day before ap
plying. Strong liquid from the barnyard is death to 
gard en plants and sh ould only be used after diluting 
until very weak. My plan of wateriug to avoid mak
ing a hard surface ern st around the plants, says a 
writer, is to dig three or fou r  h oles on the different 
sides o f  the h ill It fe w  inches away, and into these 
pour not less t han one pailful of water, and after al! 
has soakerl in replace the dry earth, and then with 
watering pot sprinkle the dry earth. -Farmers' Voice. 
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A BEAUTIFUL FIREPLACE. 
The accompanying ill ustration of a dining-room 

fireplace is  taken from a celebrated Scotch residence 
located in Edinb urgh . The engraving first appeared 
in the Furnisher and Decorator and subsequently in 
the Architects and Builders Edition of the SCIENTIFIC 
AMERICAN. It is a tasteful and harmonious design ; 
a good example of the class of large fireplaces now in 
vogue. 

The Ralhvays o f  the United States, 

The Inter· State Com merce Commission has lately 
made its sixth statistical report. 

The total m ileage of railways in the United States 
on June 30, 1893, was 1 76,461 '07, being an increase dur
ing the year of 4, 897 '55 miles. The corresponding in
crease during the 
p r e v i o u s  year 
was 3, 160 '78, from 
which it appears 
t h a t  there was 
some revi val in 
railway construc
tion during the 
year covered by 
the report. '1'he 
n umber of roads 
abandoned d ur
ing th e year was 
nineteen. T h e  
total l e n  g t h of 
linE', including all 
tracks, was 230,-
137 '27, which in
c I u d  e s 10, 051 '36 
m i l  e s of second 
t r a e k and 42" 
043'40 m i l e s  of 
yard t r a c k and 
sidings . 

J c itu t if i c �mtricau. 
which $3, 982, 009, 602 was common stock, t h e  remainder, the year 1893 shows a s urplus o f  $8, 116, 745, which is 
$686, 925, 816, being preferred stock. The funded debt less than the surplus of the previous year by $5. 919, 311 . 
outstanding was $5, 225, 689, 821, classified as follo ws : T h e  num ber of railway employes killed during t h e  
Mortgage bonds, $4,504, 383, 162; miscellaneous obliga- year was 2, 727, being greater by 173 than th ose k i lled 
tions, $410, 474, 647; income bonds, $248, 132, 730 ; and during the previous year. The number of em ployes 
eq uipment trust obligations, $62, 699, 282. The amount inj ured was 31, 729, being greater by 3, 462 than th e 
of i nvestment in the rail way securities has increased n umber inj ured the previous year. The number of 
during the year from $1, 391, 457, 053 to $1, 563, 022, 2a3, passengers k i l led d uring- the year was 299, being less 
being an increase of $171, 565, 180. I by 77 than the number ki lled the previous year, and 

The amount of stock payi ng no dividends during the the number inj ured was 3, 229, being two in excess of 
year was $2, 859, 334, 572, being 61 '24 per cent of the total the num ber inj ured the previous year. Of the total 
stock outstanding. n um ber of deaths to employes on account of railway 

The total dividends paid was $100, 929, 885. The accidents, 433 w ere due to coupling and uncoupling 
amount of mortgage bonds paying no interest was cars, 644 to falling from trains and engines, 73 to over
$492, 276, 999, or 10 '93 per cent of the total of mortgag-e h ead obstructions, 247 to coll isions.  and 153 to d erail
bonds, and the amount of income bonds paying no ments, the remainder being due to causes not so clear

r I ! / . /. <-," \ l / ! " ' , 
y I/Y" '> 
, . / / ."" t ,' ; . 
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ly defined. A n  
assignment of ca
sualties to the op
portunity offered 
f o r  a c c i  d e n  t s  
s h o w  s one em
ploye t o  h a v e 
b e e  n killed for 
e very 320 men em · 
ployed, and one 
to h ave been in
j ured f o r  e very 
28 men employed. 
The m o�t danger
ous service is that 
of train men, and 
for these the sta
tistics show one 
employe to have 
b e e  n ki lled for 
every 1 1 5  trai l, . 
men, and one em· 
ploye t 0 h a v e  
been inj ured for 
every 10 engaged 
in this service. A 
similar compari
son s h o w  s one 
passenger to have 
b e e  n kil led for 
each 1, 985, 1 53 pas
sengers c a r  ried, 
or for each 47, 588, -
966 p a s  s e n  g e r 
miles accomplish
ed, and one pas
senger inj ured for 
each 183, 822 pas
sengers c a r  r ied, 
or for each 4, 406, -
659 p a s  s e n g e r 
miles accomplish
ed. 

"\'ood PuJp 

Pipe .. , 

The total num
ber of locomotives 
on June 30, 1893 
was 34, 788, being 
an i n c r e a s e  of 
1, 652 d uring the 
year. Of t h e  s e, 
8,957 were passen
ger locomotives, 
18, 599 freight lo
comotives, a n d 
4, A()2 ",\Vit.�hing l o
comot ives, the re
mainder b e i n g 
unclassified . The 
total n umber of 
cars 0 w n e d  by 
the carriers mak
ing r e p o r t  W'lS 
1, 119, 878, to which 
should be added 
1 5 4, 0 6 8  I c a s  e d 
c a r s, making a 
total of 1 , 273, 946 
cars operated dir
ectly by the car
riE'rs. This  shows 
an increase in the 
number of c a l' s 
directly control· 
led of 58, 854 d u r
ing the year. Of 
the total number 
o f  c a r s, 31, 384 
were in the pas
senger service and 
1, 047, 577 in t h e  
freight s e r v i c e. 
T h e  numoer o f  

\. '-�01'n. ��.�:�. . t. r·,,; . . • �.::::,,-, . .  - -

't1�7ft:�:t:9'h ,,-,�- <� .. �:�::;.. 

Wood p u l p  is  
agitated w ith wa
ter and rolled on 
a tube. After the 
pulp is wound to 
a sufficient thick· 
ness around the 
tube, and the ex
tra amollnt of wa
ter d rains a way, 
it is placed on end 
and the interior 
m o n l d  is w ith
d r a  w n, leaving 
t h e  w o o d  pulp 
tnbe, w h i c h is 
held on suitable ", ... �� __ h __ ... 

passengers c a r- s u p  p 0 r t s a n d 
ried per passen- .1 dried u n  t i l  the 
ger 1 0  c o m  0 tive water is evaporat-
w a s  66, 268, a n d  A DINING·ROOM FIREPLACE IN A SCOTCH RESIDENCE. ed. The further 
t h  e number 0 f process consists of 
passen ger miles per passenger locomotive was 1 , 588, 601. r ; •. ��rest was $204, 864, 269, or 82'56 per cent of the total dipping it into a very hot solution of asphaltum and 
These figures show an increase in the efficiency 0i of income bonds. other materials, which penetrate the whole sub
passenger locomotives. The number of tons of freight The total nnmber of passengers carried d uring the stance. The ends are t h en sqnared up, and the 
carried per freight locomotive was 40, 062, and the year ending June 30, 1893, was 593, 560, 612. threads cut, or taper finish is made in the usual 
number of ton miles accomplished per freight locomo- The number of tons of freight reported by the rail · manner of wrought il'On pipe. 
tive was 5, 031, 889. These figures show no change i n  ways for the year was 745, 1 19. 482. Ton mileage was This material, when finished, possesses high elec
the efficiency of freight locomotives as compared with 93, 588, 111 . 833. trical resistance, rendering it suitable for under
previous years. The gross earnings from operations on the railways ground cond uits for electric w ires. As a non·con-

The total number of employes in the service of rail- of the United States for the year ending June 30, 1893, I ductor it is free from being impaired by electrolytic 
ways on June 30, 1893, was 87 3, 602, being an increase was $1, 220, 751, 874, being an increase of $49, 344, 531 action from earth return currents, which have become 
of 52, 187. Of this total of em ployes, 35, 384 are assigned over gross earnings reported in the previo1ls year. such a serious factor in impairin g the water and gas 
to the work of general administration, 256. 21 2 to m ain- Operating expenses d uring the year were $827, !l21. 299, pi pes in cities where the street tramcars are propel led 
tenance of way and structures, 175,464 to maintenance being an increase of  $46, 923, 303 over the previous by electric motors using earth return circuits. Its  re 
of equipment, and 397, 915 to conducting transporta- year. sistance to acids an d alkalies tits it for use i lJ chemi
tio:1, the remainder, 8, 627, being unclassified. The final net ineome available fol' ,l i vidends wa .. i cal works. As a non'absorbent of watE'r it is free from 

T h e  aggregate of property properly classified as rai l- $111, 058, 034, being a SUlll less than the corresponding 'I' any difficulties due to expansion and cont.raction. The 
way capital was on June 30, 1893, $10, 506 , 235, 410, which amount for the previons year of $4, 907, 157. After de- b ursting strength of the tube is said to be from 150 
shows rail way capital equal to $63, 421 per mile of line. ducting from this amount the d ividends paid, the pounds to 250 pounds per square inch, according to 
The amount of stock outstanding was $4, 668, 935,418, of income account of railways in the United States for the size, It can stand a temperature of 150 degrees, 
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28 J c ieu t i f i c  �meticau. 
Notes on Science and Industry. of powdered quicklime. An interesting communica- ducted in a very different manner from what it is with 

Composition of A methysts and Turquoises . -That tion, says Le Genie Civil, has recently been made by us. The Japanese apply their varnish mostly to 
the structure of some minerals often presents a certain Mr. Monclar to the Agric ultural Society of Albi on the wood work; less frequently to copper and ung lazed 

. indeterminateness is well kno wn. Mr. A. Carnot, subj ect of the results of his experiments in this direction. stoneware aud porcelain. When applied ,lirectly to 
whose researches upon the presence of fluorine in He exhibited in support of h is assertions some chasselas tinware, the lacquer does not stick. When appl ied, 
fossil bones will be recalled, having devoted himself to grapes which were perfectly preserved, and which were the varnishes are generally brilliant black, dark col
the study of the chemical composition of amethysts as round and plump as they were on the day that they ored, impure vermilion, or impure dark green or dark 
and turquoises, has ascertained that all amethysts con- were gathered. The taste also was the same, except gray. Pure ligh t  colors and white cannot be prod uced 
tain fl uorine. As for turquoises, there is reason to make perhaps that it was a little more sacchari ne. Unfor- with Ja pan varnish. The Japanese varnishers pre
a distinction between those of Oriental and western tunately, despite the fact that they had been washed, pare their woo d work with the utmost care. The sur
OrIgm. The former are true minerals and contain no some traces of lime remained upon a few of the ber- faces are smoothed and th e chinks filled i n  with ce
trace of fl uorine ; as for the latter, they contain fluorine ries_ They had remained embedded in th e lime for , ment. The ground coat is a mixture of the unbleach ed 
in the sante proportions as the bones of the tertiary seven months. Mr. Monclar stated that, after they lac with paste, upon which is laid Japanese paper 
epoch. This concl usion is a confirmation of the h y - had remained only four or five months therein, a wash- rubbed smooth with a brush and dried. Afterward,  
pothesis emitted as to the origin of such turquoises, ing caused the whole of the lime to disappear. He several very thin coats of the sam e varnish are ap
that is ,  that  they are nothing more, in fact, than the added that his  grapes had been perfectly preserved plied, and each coat, after being well dried, is polished 
product of the fossilization of the teeth of animals. during the entire winter for two years. About the with Japanese carbon. The drying is done in a 

Analysis of Steel. - One of the great difficulties met middle of March only a tenth were spoiled, and a month moist atmosphere, the apparatus used being a 
with in the analysis of iron and steel is due to the later about half of them. In order to have perfect tight box whose sides are wet with water. Aftpr 
enormous excess of oxide of iron amid which it i s  ne- success, it would be prudent not to put off the con- t wenty- four hours one coat is dried, and if  the article 
cessary to operate, and which, when it is o btained in a s umption of the fruit beyond the beginning of March. is to be black, a coat of black varnish (roiro-urushi) is 
gelatinous state by humid way, carries along all or a Mr. Monclar also exhibited some apples that had been applied, but if it is to be gray or gray brown, jeshime
portion of the oth er elements and often com pletely preserved in the same way for a long time and that urushi is used instead, and if it is to be red, the latter 
masks the presence of them. Mr. H. K. Bamber, at were found to be in a perfect state. varnish i;; mixed with vermilion. The appearances of 
the recent meeting of the Iron and Steel Institute, Volatility of Iron. -Some experiments made by Mr. gold and pearl are obtained by mixing real gold dust, 
recommended a method that h as given him excellent Fleitmann upon the welding of iron with nickel have or mother-of-pearl dust, with the varnish, whereby a 
results, and surmounts the above mentioned diffi- brought to light some very c urious facts as to the vola- beautiful effect is produced. The article is th en dried , 
culty. He attacks 13 grammes of the metal with tility of iron and its atomic penetration. In these ex- rubbed down and polished ; and if there are gold, tor
nitric acid ; saturates i ncompletely with pure carbonate periments, the adhesion of the two metals was such toise shell or mother-of-pearl decorations, a coat of 
of soda, and then evaporates to dryness. The oxide of that it became im possible to separate them by me- azure varnish (nashyi-tlrllShi) is applied. In applying 
iron resulting from the decomposition of the nitrate re- chan ical action, and a chemical examination demon- their varnishes, the Japanese use broad brush es, the 
mains in a pulverulent state, all the other b od ies re- strated a true alloyage-an intimate com position, bristles of which are very stiff and inserted in wood, 
maining in combination with the soda. He places the although the welding had been done at a temperature j u st as the graphite is i n  our lead pencils. After long 
product in distilled water containing a small quantity lower by 5000 or 600° than the point of fusion. use, the bristles get worn short, and the wood is then 
of carbonate in solution and passes the whole through Other experiments h ave established the volatility of cut away just as in sharpening a pencil, thus exposing 
a double filter, which retains the oxide of iron. All iron at a cherry-red temperature. Two su perposed more of the bristles. A very fine piece of work re
the other elem ents are contained in the soda solution, plates of iron and nickel having been submitted to the ceives eighteen coats. These ne ver fade with time, 
which is analyzed by the ordinary methods. same heat, the iron passed over to the nickel in nota- b ut rather im prove, bear a high temperature, and are 

Mr. Bamber claims that he has thus detected in the ble quantity without there resulting either welding or totally unaffected by acids, spirits, and . the like. The 
maj ority of steels small quantities of chromium, adhesion of the surfaces. There formed over the entire Japanese method is not likely to be introduced into 
arseni c, and molybdenum, the presence of which was plate of nickel an alloy with the iron which, in plates E urope or th is country, because of the want of th e 
unsuspected . of one millimeter, penetrated to a depth of 0'05 of their nat ural material, which when imported becomes ex-

The Brownin.q of Oakwood. -According to the }I{oni- thickness and contained on an average 24 per cent of tremely costly, and because the process is indirect and 
teur Industriel, the dark oak employed in decorative this metal, the proportion being naturally greater at tedious, and, with the high price of labor, wo uld be 
woodwork is prepared by submitting the wood to the the surface. impracticable. 
action of ammoniacal vapors, which rapidly give the An important fact to be noted is that the passage of Antique Bronzin.q. -The repeated appl ications to 
dark tint that is i n  so m uch req uest. The method con- the iron to the nickel is  not reciprocated. While copper or brass of alternate wash es of dilute acetic 
sists simply in arranging the material to be rendered the combination is shown at the surface of the nickel acid and exposure to the fumes of ammonia will give a 
of a dark color in a tight room into which no light plate by the silvery luster of an iron alloy of 50 per very antique looking bronze; but a q uick m ethod of 
penetrates. For small pieces, a large box whose j oints cent of nickel, the iron plate remains intact and pre- producing a similar appearance is often desirable. To 
are closed with strips of paper gl ued to th6 places serves th e dead appearance that it received from scour- this effect the articles may be immersed in a solution 
whence the vapor might escape fully suffices_ For ing. This penetration of the iron can also be asct>l'- of one part of perchloride of iron in t wo parts of water. 
larger pieces there should be a hermetically closed tained by the scales. The tone assumed darkens with the length of the im
room. Into the box or room are put several flat glass The volatility of the iron in this particular case still mersion. On another hand, the articles may be boiled 
vessels containing liquid ammonia, and placed upon awaits an explanation. It is not known whether it �n a strong sol ut i on of nitrate of copper ; or, lastly, 
the floor so that the vapor may fill the space and give m ust be attributed to traces of ferric cyanide, chloride they may be immersed in a solution of two ounces of 
the tannin of the oak a very dark brown color, which or carbide. At all events, the very exceptional welda- hyposulphite of soda in one pint of water. Washi ng, 
wil l not be altered if a little of th e wood be removed bleness that it shows, as compared with other metals, drying, and burnishing complete the process. 
from the surface. The liquid 8h o uld not touch the must depend upon a volatilization partial to a tem- .. 4 • , .. 
wood, and the depth of the color will depend upon the perature much lower than the point of fusion. Mirror ExperiInents. 

qual ity of the ammonia employed and the length of The Natural Varnish of Japan. -The famous var- Some interesting experiments with a rectangular 
time of the expos ure to its fumes. nish so extensivel y employed by the Japanese for lac- glass prism are described, says Nature, by W. U. Ront-

Concentration of Sulphu1'ic A cid by Electricity. - quering various articles of furniture and small ware is gen in Wiedemann's Annalen. Tho�e who have tried 
The industrial concentration of sul phuric acid presents obtained from a tree known to science as Rhus verni- looking at themselves as reflected by two mirrors, 
certain difficulties that are due to the fact that only cifera. Thi s  varnish tree, which is called nrushi-naki placed at right angles to each other, will remember the 
platinum, glass or porcelain vessels can be employed. by the Japanese, grows to a height of about thirty feet, amusing effect created by the image, contrary to the 
The use of platinum has prevailed in practice by reason and, at the age of forty years, its trunk is forty inches usual reflection in a mirror, not being reversed right 
of the fragility of glass and porcelain apparatus, but in diameter. It reaches its greatest perfection at its and left. We can see ourselves " as others see us, " 
the employmen t of it is costly, although the researches eighteenth year, and then produces its largest yield of also, by looking straight at the surface subtending the 
of Messrs. Faure and Kessler have reduced to a mini- lac or varnish. Thi� is obtained by making incisions right angle of a rectangular prism. H err Rontgen 
mum the quantity of this metal brought into play. in the bark in a horizontal direction, an operation that observes that in no case is the pupil divided into two 
Moreover, it is found that the sulphuric acid always may be performed at any time between April and flqual parts by the faintl y visible edge of the prism. 
dissolves a small quantity of the metal, so that the ap- October. Later in the year the lac is very thick and This is  an illustration of the angle between the line of 
paratus have but a limited duration. viscid, so that the collecting of it is attended with vision and the axis of the eye, which is different in  

T h e  Electrician announces that Mr. Bertram Blount, m uch greater difficulty. The lac tapper carries his  different people. Rectangular pri sms can be easily 
in order to obviate this inconvenience, proposes to h eat own peculiar bow-shaped knife, made for this purpose, tested for correctness of the angle by observing 
thp acid to be concentrated by means of a platinum with which he cuts a 2 mi llimeter gash in the trunk of whether the two images of th e cross wires i n  a tele
con d uctor entering the liquid and traversed by an elec- the tree and then draws the point of the knife through scope, as seen in the two surfaces, coincide. The same 
tric current sufficient to raise its temperature to 1500 the cut again in order to remove any chip8 formed by test would tell us whether two mirrors are exactly at 
above that of the acid. The latter may therefore be the first incision. This cut i8 made low down. On the right angles-a fact which might be usefully applied 
placed in non-metallic vessels, which ure no longer sub- opposite side of the trunk, a l ittle further up, he makes for testing instruments like Gauss' · heliotrope. Such 
ject to breakage, since they do n ot transmit heat. In a second cut, and then on this side again, an d so on, a pair of mirrors, 01' a rectangular glass prism,  give 
order to be concentrated frolll 600 to 66" B. , 117 kiIo- until he has mad e from six to ten such incisions. A fter rise to  another peculiar phenom enon. If  they are 
grammes of acid require 32, 679 heat units, say 44 '2 he has operated thus upon about a dozen trees, the rotated about the axis of vision, the image rotates in 
horse hour. It results from these figures that electric tapper returns to the first tree and collects the fl uid the same direction with twice the speed. If, therefore, 
concentration requires an output of fuel five times that has oozpd from the cuts, and which, at first milky the obj ect, say a cardboard disk with writing on it, 
greater than di rect condenbation ; but by reason of the I white and thick, becollles, through exposure to the air, 

. 

rotates twice as quickly as the mirrors or pri sm, it will 
advantages enumerated above, it is possible that the first dark brown and finally quite black. This crude appear to stand still. This m i ght be applied to inves
final cost of the operation may, notwithstanding, be lac is called ki-urushi. The tree is  h acked in this way tigate the effects produced u pon bodies by rapid rota
less than by direct heating, especially in the case of a for from sixty to eigh ty days, until it dies. It is then [ tion. Another peculiarity is  that such an instrument 
motive po wer prod uced by waterfal ls. cut down, and the wood chopped up and put into hot will reflect rays falling upon the h ypote nuse at any 

M r. Blount recommends the use of a plati n u m  wire 5 water, which extracts the last remnant of the liq uid, angle up to 450 to the same spot. By rotating such a 
mill imeters in diameter and 77 centimeters in length amounting to not more th an h alf a pint. This forms prism about a line at right angles to its edge and to its 
heated to 4800 C .  by a 364 ampere current. Such a wire the poorest q uality of lac. The lac is purified by filter- hypotenuse the author was en abled to reflect t he light 
would be able to concentrate 24 k ilogrammes of acid in ing it through cotton stuff, grinding on a paint slab, from an electric lamp through a distance of 1 kill . 
five hours. The maximum difference of potential would mixing with water, and then flvaporating the latter with ease and certainty. 
be 5 volts. It seems insufficient to cause a sensible loss of by heat. The finer sorts are bleached in shallow dishes _ , • , • 
platinu m  through electrolysis, and any such loss might in the sun. The best kind is called nashyi-u1'tlShi, the Su1l)honal in the TreatIn e n t  o£ 'Vbooping Cougb" 

be com pletely eliminated by th e use of alternating poorer kind henki-urushi, and the unbleached jeshime- The June number of the Practitioner contains the 
currents. urushi. The black varnish, roiro-nrushi, is made follo wing prescription : Snlphonal, one grain ; creo-

Preservation of Fruit with Lime. -l\fore or less at- from the crude lac. There are about twenty d ifferent sote, t w o  minims ; sirup of tol ll ,  watfll', each , two 
tflntion has been paid for some ti me past to the s u b- kinds ill the llIarket, of wldeh the above nallled are olllwes. T wo teaspoollfuls of this I l I i xtn l'" ar� to be 
ject of the preservation of fruits and roots by mea.D S the most used . The o peration of v arnishing is con- given e very two hours. -N. Y. �}led. JOlll'. 
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RECEN TLY P A T E N T E D  INVENTIONS. 

E n gi neeri ng. 

wires become broken or detached and rail in the street, I arc given, as well as of their parts. The work appears 
the brake then automatically cutting off the current to be thorougbly up to date and should be very well re
from the ends of the wire. The joint may also be used ceived. rhe charoe for Insertion under this head is One DoUar a line 

for each insertion : abOUT ei{1ht words to a line. Adw:r
tisements must be receil1ed at publication office as earlv as 

l hursaflll morning to appea,r in the foZlowinQ 1.l.!eek's issue 

CmmE NSER. - Cary S. Cox, S pottis
wood, Cal . To quickly condense the exhaust steam and 
prevent hack pressnre in the engine, this condenser com
priscR a shell through which air circulates, there being 
within the shell a dmm having a steam inlet pipe and a 
watcr outlet pipe, a series of tubes connecting the heads 
of tlH� tll'um with each other, each tube lined on its inner 
surface with a \vater-evaporating fabric, while a water 
sprinkler is arranged within tbe shell above tbe upper 
head of the drum. 'rhe construction is simple and du
rable.  

Railway Appliances. 

as a substitute for the bell-sbaped supports now used on 
overhead electric liues.  

WHEEl, FOR BICYCLES. -lteorge W. 
Smiley and �'orest W. Dunlap, London, England. 'I'his 
wheel has a pneumatic cushion between its hub and rim, 
and the tire is connected with the cusbion by tbrust 
spokes movable radially independently of the wheel rim, 
but guided by the wbeel rim, so tbat wbile the wbeel will 
be laterally and radially stiff, the elastic cushion, by 
which resiliency of tread is obtained, is transferred from 
the external tire to a point intermediate of the rim and 
hub, where it is not exposed to injnry. 

COFFEE D R  Y I N G  A p P A R A T U S . 
REFRIGERATOR CAR. -Ferdinand E. Richard P. Hocking, Mayaguez, Porto Rico. For dry

Canda, New York City. 'l'bis invention provides for.a ing coffee after the red shell bas been removed from the 
novel combination of central and outer braces with insu- berry, this inventor has devised a simple and inexpensive 
lating linings secured to them, adapted to form three apparatns whereby the berry may be subjected to con
independent air-tigbt chamberg, wbereby a maximum stantly recurring currents of heated air, the air tben find
carrying capacity with a minimum of dead weigbt is ob- ing ready exit from tbe apparatus, but this exit being 
tained, the insnlated condition being maintained for an under complete control. As the drying chamber or 
indefinite period, so that fresb meats, fruits, and other cylinder is revolved the berries are constantly changing 
perishable articles may be safely transported for long position, every portion of tbeir surface being presented 
distances witb an economical consumption of ice. to tbe drying agent. 

SwrrcH. -Henrey H. Matt, Long lsland ICE C R E E P E R . - James R. Russell ,  
City, N . Y.  This i s  a n  improvement in switcbes adapted Hopewell Hill, Canada. A flat metallic plate bent in U 
to be operated from a moving car. A switch point is form to encircleithe edge of the beel has two forward and 
pivoted on a bed plate beneatb wbicb is a chamber where a central rear calk, the plate being attacbcd to a mocca-
a horizontally tilting lever is fulcrumed and connected at sin or shoe heel by screws. When the creeper is not 
one end witb the switcb point, a guide plate with parallel needed, a block of leather, wood or other material, is 
grooves and with a rail section being arranged adjacent formed with recesses for engagement with the calks, 
to the switcb point, while a lever fulcrumed in the guide tbis block being held in place by a clamping bar to cover 
plate projects into the grooves, a connecting rod extend- up the calks and form a heel with smooth bottom. 
ing from tbe lever to the lever of the switch point. GATE. -Emil Neuhauser, Gridley, Ill. 

SWITCH OPERATING DEVlCE. - William 'I'his inventor bas made an improvement in gates to be 
F. Dermody, Brooklyn, N. Y. This is a device to be raised or lowered by levers at opposite sides, the opening 
operated from a car in motion, the invention also provid- and closing mechanism being adjustable to balance a 
ing means for automatically resetting the switcb point long or a short, a beavy or a light gate, and the operat
after a car has passed. A sbifting arm is attacbed to ing mechanism making it impossible for tbe gate to re
the pivot of tbe switeb point, there being a locking main on a center. When the lever is operated to open 
bar normally in engagement with tbe arm and counter- tbe gate the latch is disengaged from its keeper, tbe gate 
balance weights connected with opposite sides of tbe being automatically latebed on closing. Tbe construc-
bar, wbile a shifting bar adapted to be operated by a tion is simple and inexpensive, and the mechanism is not 
passmg car is connected Iwith the locking bar be- likely to be interfered with by rain, snow or ice. 
tween the weights. Tbere is a lever at the opposite 
side of tbe switch point to the shifting lever of the lock- D O OR CHECK. -Jacob Suter, New York 
ing bar, the second lever being connected with the shift- City. 'I'bis device consists of two rigid, pivotally con-
ing arm of the switcb point. nected arms, one pivoted to tbe door jamb and the other 

adapted for detacbable pivotal connection witb the door. 
TROLLEY STAND. -Eleazer F. A. Heast- From the latter arm a bar is projected adjacent to the 

ings, Avalon, Pa. Tbis is an improvement in devices door, and adapted to form a brace for the arm, tbere 
monnted on the cars of electric railways to support the being means for locking the bar to tbe door. It is a sim
trolley pole, and comprises a flat-topped base on wbicb pIe device for locking the door partly open for ventJia-
a bracket is jonrnaled to turn borizontally, and witb tion, etc. ,  or for locking it closed. 
arms between whicb is pivoted a second bracket carrying EXTENSIO N TABLE. -J oseph B 0 h r ,  
the trolley pole, bow springs clamped to the lower , Westphalia, Micb. This table when closed is very combracket having tbeir upper ends pivoted to opposite ends pact, but it may be easily opened or extended, and its of tbe second bracket. Tbe device pres"es tbe trolley constmction is designed to be very simple and inexpenwheel firmly against the \vire, but is so flexible that the sive. The supporting frame has recesses in its opper wheel easily follows the wire through its different eleva- edge, and a leaf is adapted to slide beneath tbe table top, tjon�. w1111e there afC supporting arms secured to the leaf and 

CAR FENDER. - Marguerite Maidhof projections on the arms wbich lie upon the top of the 
aUlI Victor F. Maidbof, New York City. Tbis improve- snpporting frame. 
ment comprises a scoop-like fender consisting of a plat- CIGAR PIERCER. _ John W. Miller, form and a back, pivotally connected with each other Dayton, Ohio. This is a little machine for cutting and covered by a solid top or suitable netting. Near tbe lengthwise slits in cigar tips, instead of cutting off their front end of the platform portion of the fender are wheels ends, to facilitate smokmg. It has a depending slotted or rollers traveling on the track rails, and the fender is socket, with depressible top, in which the cigar end is pivotally suspended from the car by a pivot extending placed, when the depression of the socket actuates a centrally from its vertical back portion through a pivot 
plate on the under side of the car. The head of the pair of blades to push them into the socket and into tbe 
pivot is prc>ssed on by a spring to permit of an np and tip on each side, the parts returning to normal position 
down movement with the jolting of tbe car. as tbe cigar is removed. 

SAFETY GUARD FOR CARS. - Joseph FISHING ApPARATUS. -Peter S. and 
w. Betz, Brooklyn, N .  Y. A fender frame is, according Alfred J. Downie, Marinette, Wis. This is an improve

to tbis invention, binged by its rear end upon the car be- ment in apparatus for what is known as pound fishing, 

low the car body, there being rollers on the lower side extremely strong wire nets being used, so arranged that 
of the frame, a spring-pressed latch slidable from the tbey may fold one upon anotber, and be dropped to tbe 

platform, and a retractile spring engaging the car and bottom to escape drifting, winds, etc. The sections of 

fender frame. When not needed for service the front the nets are connected with each other and with tbe snp

end of the fender is beld up from the track, under the porting stakes in such manner that they are freely sus

car botly, but i t  may be instantly released to drop into pended. Before winter sets in the stakes are cut off be

position to catch a person strnck by the car, inclining for- neath the ice line, and are spliced wben spring opens. 

wardly and downwardly. GRAVE SIGNAL. -H ubert Deveau, New 

lliechanica) . 

York City. This is a device to be applied to a coffin in 
which a person is buried, and connected with an air pipe 
extending to the top of the ground, where it enters a sig-

THg S'I'EAM E NGINE AND OTHER HEAT 
ENGINES. By J. A. Ewing. Cam
bridge : At the University Press. 
1894. Pp. xiv, 400. Price $3. 75. 

'l'his VOlllllW is an amplification of the author�s Encyclo
pedia Britannica article on the steam engine. In the 
preface be states that it was written to serve as a nni
versity text book. It represents, from the standpoint of 
instruction as well as from tbat of tbeory, a tborougbly 
advanced and up to date treatise on the subject. Air, 
gas, and oil engines are included in its scope, although 
naturally the steam engine is tbe principal subject. 

GAS LIGH'I'ING AND GAS FITTING. By 
William Paul Gerhard. New York : 
D. Van Nostrand Co. 1894. Pp. 190. 
Price 50 cents. 

Mr. Gerhard, tbe well known sanitary engineer, has 
here produced a very practical little work, written largely 
from the common sense standpoint and one which will 
prove of quite extended use. It is a book which may be 
read with benefit by tbe gas fitter and the private con-
surner. 

. ,  t:'. S." metal polish. Indianapolis. Samples free. 
Best Handle Macb 'y. Trevor Mfg. Co., Loekport, N. Y. 
Wanted , a Coffee Pulper or Huller for plantation use. 

P. O. Box 196, Huntington, Mass. 
Air compressors for every possible duty. Clayton Air 

Compressor '\\'" orks, 26 Cortlandt Street. New York. 
Screw macbines, milling machine8. and drill presses. 

'!'be Garvin Macb. Co . •  Laicbt and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumping plant.s. Irvin Van Wie, Syracuse, N. Y.  
Emerson. Smith & Co .• Ltd., Beaver lfalJs. Pa. , will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prtces, and of same strength and 
appearance as Wbole Pulleys. Yocom & Son's Sbaftin,� 
Works, Drinker St., Philadelphia. Pa. 

The Carter Pressure Water Filter and Purifier, for 
hotels, factories. etc. See illustrated adv., page 335. 
Field Force Pump Co., Lockport, N. Y. 

rrbe best book for electricians and beginners in elec. 
A STUDENT'S TEXT B O OK OF BOTANY. tricity is " ]<]xperimental Seience," by Geo. M. Hopkins. 

By Sydney H. Vines. First h alf. By mal!. M ;  Munn & f:o., pubhsbers, 361 Broadway. N. Y. 

London : Swan Sonnensch ein & Co. \ Competent persons who deSIre ""encies for a new 
New York : Maculillan & Co. P p. x, popuiar book. of ready sale, witb bandsome profit, may 
430. Price $2. apply to Munn & Co., Scientific American office. 361 

Broadway. New York. 
Tbis volume is tbe first part of a systematic treatise on 

botany for the use of students. It is devoted largely to 
morpbology and tbe intimate structure of plants. The 
classification, however, occupying the second half of the 
work. In illustration, printing, and paper it leaves 
notbing to be desired, and wben tbe second balf is acces
sible, the student world will have at their command a 
most attractive treatment of the subjcct. The absence of 
an index in this volume, it  is to be hoped, merely means 
that the complete index will appear in the second volume. 

SCIENTIFIC AMERICAN 
B U I L D I N G  E D I T I O N . 

.TULY, 1 8 94. - ( N o .  105.)  

TABLE OF CONTENTS. 
1 .  An elegant plate m colors sbowing a half stone and 

half frame summer cottage erected at a cost of 
$4,500. Perspective views and floor plans. Mr. H. 
Howard, arcbitect, New York City. An attrac
tive design. 

2. Plate in colors sbowing a Queen Anne dwelling at 
Melrose, Pa., recentIy erected for W. H. Miller, 
Esq. Perspective elevation and floor plans. Cost 
$8.500. Mr. A. M. Walkup, arcbitect, Pbila
delphia, Pa. 

3. Full page engraving of Nonsuch Palace. 
4. A half-timbered house at Rosemont, Pa., recently 

erected for John II. Converse, Esq., at a cost of 
$11,000. Perspective elevation and floor plans. Mr. 
T. P. Chandler, Jr., arcbitect, Philadelphia, Pa. A 
bandsome design. 

5. Engravings and floor plans of a cottage at Jamaica, 
L.  1., recently completed for B .  S. Waters, Esq. 
A popular design of American style. Cost $5,800 
complete. Messrs. Daus & Oborne, architects, 
Brooklyn, N. Y. 

6. Residence at Yonkers, N. Y., recently erected for 
Cheever N .  Ely, Esq. Perspective elevations and 
floor plans. Mr. Augustus Howe, architect, New 
York. A pleasing design. 

7. A dwelling at Hackensack, N. J., recently erected 
for Mrs. Maria Bogart. Perspective elevations and 
floor plans. Mr. W. L. Stoddard, architect, 
Tenafly, N . •  J. A model design. 

8. A colonial cottage at Hartford, Conn.,  erected for 
W. F. Goody, Esq. An attractive design. Floor 
plans and perspective elevations. Cl Ost $4,750 
complete. Mr. Henry D. IIooker, architect, New 
York City. 

9. A residence at Edgewater, Ill . ,  recently erected for 
G. F. Lange, Esq. Perspective elevations and floor 
plans. A pleasing design. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, Simply 
one sliding movement. Capital Mach. 'roo] 00., Auburn, 
N. Y. 

;::JrSend for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co .. 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Names a n d  A dd l'e"s must accompany all letters, 

or no attention will be paid tbereto. Tbis is for our 
information and not for publication. 

Refe,rences to former articles or answers, should 
give date of paper and pal'e or number of question. 

I n q u iries not answered 1n reasonable time should 
be repeated ; correspondents will bear in mind tbat 
some answers require not a little research, and, 
tbougb we endeavor to reply to all eitber by letter 
or in this department. each must take his turn. 

B u yel's wisbing to purchase any article not advertised 
in our columns will be furnisbed witb addresses of 
houses manufacturing or carrying the same. 

S),ecial \V l'i ttell I l l fu l'Ill a ti o n  on matters of 
personal ratber tban general interest cannot be 
expected without remuneration. 

Sci e n tific A m e l'i e a n  S U I' I, l e m e n t  .. referred 
to may be bad at the office. Pl'lce 10 cents eacb. 

Book,.· referred to promptly supplied on receipt of 
price. 

:TI l n e l'a)s sent for examination sbould be distinctly 
marked or labeled. 

(6150) L. T. V. asks (1) h ow to find the 
amperage of lamps ( 16 candle power), 30 amperes at 110 
volts being output of dynamo. A. The voltage of tbe 
dynamo fixes tbe voltage of tbe lamps as 110 volts. Then 
allowing 50 watts to 16 candle power, we have 50-110 or 
0'45 ampere for tbe amperage of a lamp. Allowing for 
tbe loss in the wiring, it is safe to allow 60 lamps to tbe 
dynamo. 2. Wbat is meant by ampere hour ? A. One 
ampere of current flowing for one hour, or two amperes 
for half an hour, or balf an ampere for two bours, and 
so on. 3. Can 110 volt lamp be used on a 50 volt circuit 
and 50 volt lamp on 110 volt circuit ? A. No. The l ow 
potential lamps would bave tbeir filaments destroyed by 
tbe intensity of current due to so high a voltage, while 
high potential lamps on a low potential circuit would not 
become hot enough to give ligbt. 

T I R E B O L T WRENCH. -Joseph E. 
Campbell, Fairfax Station, Va. This tool consists of a 
pair of pivoted j aws, one of the jaws carrying two 
swiveling wrench heads connected by gears and the 
other jaw slotted and baving at opposite ends bearings 
ror a turnmg crank, wbile a sliding frame with a clutcb 
Rcrew is arranged to be adjusted in line with either 
wrench head, and a detachable turning crank has its end 
ajapted to pass througb eitber of the bearings and be 
seatel! in one of tbe wrench heads. It is a simple and 
practical tool for quickly and conveniently removing tt.e 
nuts amI bolts which fasten the tires to tbe fellies of 
vehicle wheels, even wheil they become rusted together. 

nal casing so arranged as to indicate the fact sbould tbe 10. 
huried person revive and move in the coffin. 

A residence at Bryn Mawr, Pa. , recently erected for 
Prof. Herbert W. Smytb. Tbree perspective ele
vations and floor plans. Cost complete, $6,500. 
Mr. J. C .  Worthington, architect, Pbiladelpbia, 
Pa. 

(6151) E. F. C. writes : I have made a 
battery by placing a ring of electric light carbons around 
a rod of zinc. The carbons arc all connected by a copper 
wire passing through them. I use sal-amIDoniac solu
tion. In a short time a bluish creeping salt forms upon 
the tops of the carbons and upon the wire and eats it 
off. The wire is above the board wbicb hold s the car
bons. Will YOIl tell me tbe name of tllis substance and 
bow to prevent its eating tbe wire? A. You sbould bave 
dissolved off the copper from tbe immersed '[Jortions of 
the carbon and tben bave coated tbe upper ends with 
paraffin applied hot. The green substance is  a compound 
of copper, a basic oxychloride probably. It may be ne
cessary to coat your connecting wires near the carbons 
also. Be careful not to destroy tbe contact between 
wires and carbon. 

MAKING METALLIC BODIES . -Hartley 
C. Wolle, Betblehem, PI>. 'l'bis inventor has devised 
means for making pipes, cylinders, etc., in such way as 
to avoid wehling flaws and render the mass very homo
geneous. It comprises the use of a horizontal revo1uble 
mould through which extends an adjnstable mandrel� 
while a receptacle is adapted to receive the surplus molt
en metal from the mould. rrhe metal rotates with the 
mould, wbile tbe axis of tbe mandrel is stationary, the 
metal being snbjected to compression as tbe mould 
rotates. 

ilIiscell a n e o u s .  

JOINT FOR ELECTRIC WlRES. -James 
II. Curry, Wilklllsburg, Pa. Tbis is an automatic safety 
joint consisting of a box or support baving two insnlated 
anchorage pins, and two arms connected with the pins by 
a loose slotted connection with supporting seats for sus
taining the arms \vhen nnder tension, a bridge connect
ing-the arms, and means for holding tbem out of electrical 
contact when tbey fall away from the bridge. 'I'be im
prov{�mcnt i� uPfligned to prevent accidents when live 

DESIGN FOR A B OTTLE. -Oarlton H. 
Lee, Boston, Mass. The body o f  tbis bottle b a s  in gen-
eral the configuration of a human sknll, and on the bot
tom is a representation of cross bones. 

NOTE.-Copies of any of the above patents will be 
fnrnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

THE DIATOM. By C. L. Peticolas. 
Richmond, Va. 24 page pamphlet. 
Price 10 cents. 

Mr. Peticolas is well known as a microscopist and pre
parer of excellent slides of the DiatomaceIB. Tbi, little 
pamphlet contains some accounts of tbe Virginia and 
New .Jersey fossil deposits, witb a catalogue of abont 400 
slides. The articles are reprinted from various micro
scopical journals. 

LOCOMOTIVE MECH ANISM FOR E NGI
NEERING. By H. C. Reag-an , Jr. 
First edition , first thousand. New 
York : John Wiley & Sons. 1894 . 
Pp. x, 296. Price $2. 

The anthor of this book, who is a locomotive engineer, 
has above all endeavored to make hiB book thoroughly 
practical. It is liberally illustrated and is arranged to a 
great extent on the following system : In the openmg 
part of a chapter tbe consecntive text relating to the sub
ject is given. and tbe cbapter closes with a series of ques
tions and answers. Numerous illm�trationR of engines 

11. A picturesque country cottage at Greenwich, Conn. 
Perspective elevations and floor plans. Messrs. 
A. H. Tbrop & W. S. Knowles, architects, New 
York City. An attractive design. 

12. Design for a stairway. 
13. Miscellaneous Contents : The passing of the carpet, 

illustrated.-Wby not remodel tbe old home ? ilIus
trated.-Mott's H Sunrayn steam boiler� illustrated. 
-Modern brick machinery.-'rhe H IdeaP' sash 
pulley, illustrated.-Improved wood working ma
cbinery, iIIustrated.-Elevators for the New Com
mercial building, Philadelphia. - Arcbitectural 
wood turning, ilIustrated.-The B('veridge cooker, 
illustrated.-The Variety wood worker, illustrated. 
-The H Monarch" fireproof partition, illustrated.
View of the Hotel Ph<enix, Winston, N. C. 

The Scientific American Architects and Bnilders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC
TFRE, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectnral Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in tbe world. Sold by 
all newsdealers. MUNN & CO., PURLISHERS, 

361 Broadway, New York. 

(61 52) W. C. P. - Aluminum has but 
little more than one-balf the strength of iron. The pres
sure tbat a cylinder will bear depends upon its thickness. 
Additional weigbt by air compression is one pound for 
eacb 13 cubic feet of free air compressed in the cylinder. 

C o m m u llic,atio ll s  Received. 

" On Herr Dowe's Bullet-Proof Cuirass." By S.  M. M. 
" On University of New York Building. " By S. V. 

INDEX OF INVENTI O N S  
I" o r  which Letler. Patent of' tb .. 

U n i t e d  State .. w e r e  Granted 

July 3, 1894, 
" N D  EA C H  BEARING THA'r D A TE. 

[See note at end of list abont copies of these patents.] 

Abdominal supporter, B. F.Golding . . . . . . . . . . . . . . . .  522.366 
Abdominal supporter, M. A. Woods . . . . . . . . . . . .  . .  522,394 
Advertising device, aerostatic. N. Burgess . . . . . . . . 522,505 
Alarm. See Ii'ire alarm. 
Alfalfa track cleaner. Harris & Allen . . . . . . . . . . . . . .  522.205 
Amalgamator. �. J. PowelL . . . . . . . . . . . . . . . . . . . . . . . . .  522,488 
Ammonia. apparatus for obtaining, L. Sternberg. 522,357 
Axle, vehicle, W. H. Bustiu . . . . . . . . . . . . . . . . . . . . . . . .. 522�4W 
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J t itutif it !mttitau. 
Bag. See Moth proof bag. �overnor, :e�trifugal. L. O'Hara . . . . . . . . . . . . . . . . . . .  522,382 1 �li cer • . vegetable, P. L. Mars . . . . . . . . . . .  . ��l.�6fi ' 

Ball and socket J01nt. M. \-Valker . . . . . . . . . . . . . . .  522,391 GraIn conveyer, pneumatIC. �"'. E. Duckbam . . . .  522,458 SolderIng macLuue. SIde seam, �l .  H-, ] {OdgSOIl , . 522,256 
�Dvertig ements . Bal Ing' press attachment, J. J Hiser . . . . . . . . . . . . .. . .  522,208 GraIn, etc., apparatus for cleanmg', H. Jones . " ,  . .  522,421 I SOldenng macLnne, can, J. G. Hodgson . .  522,2;)7, ,)2'2.258 

Band. cutter and feeder, C. Von Rlesen . . . . . . . . . . .  52'2,230 GraIn conveyers, dehvery apparatus for pueu- 8poohng frame yarn gUIde, G E. Mayhew 522,.178 
B:lttery. See GalvanIC battery. matlC, F. E. Duckham . . . . .  . . . . . . . . . . . . . . .  522.4S'i' Sprlnkhng apparatus, D. M. Pmckney . . .  522,229 O R D I X  A lt Y R A '.rE�. Bearmg fl!r connecting rods or links, adjustable, Grate. C. Brandt . . . . . . . . . .. . .  . . . .  . . . . . .  522,�� Sprocket wheel for chaIns. W. A. Leggo. Jr . . . .  52'2.4�7 l il si d e l) ne-e .  e ac h i n s e r ti o n  .. . ': a c en ts a l i n e  W. & E .  Brockhausen . . . . . . . . . . . . . . . . . . . . 522,335 Gully catch PIt and trap, J .  Phllhps . . . . . . . . . . .  522.301 , Stamp, rubber, R .  S .  Hall . . .  . . .  . .  . . .  522,467 BoaiI�i�t wlt
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Bed, hOspItal , A. Helander . . . . . . . . . . . . . . . . . . .  522.342 Harne attacbment
b
J A. Spam . . . .  . .  . . . . . . .  522.436 1 �team bOller, water tu be, A. 'V. Shearer . . . . .. . .  522,238 m.:r For some ctasses of Aal'erh,sements, Svecwl and 

Bell, purtable foldIng, S. C. \Vherry . . . . . . . . . . . . . .  522.569 Handle. See Saw andle. Sheet metal handle. l:"lteam generator, P. Dubiau . . . . . . . . . . . . . . . . 522,517 Hwne.r rates (ue 1 eallll ell. 

BlCycle, S. A. 'Vhlte . . .  . . . . . . . . . . . . . . . . . .  522.570 Hanger. See PIcture hanger. Steam �eparator. T. J. Cleaver . . . . . . . . . . . . .  522,450 'l'he above are charges per agate line-abont ei�ht 
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Bilhard cue tip fastemng. A. SchneIder . . . . . . . . . .  522.305 Harvester, corn. R. Pederson . . . . . . . 522,385, 522.386 I Steam trap, J. J. Royle . . . .  . . .  . . . . . . . 522.496 tIsements at the 8ame late per agate lme. by measure� 
BImetallIc plates, manufacture of, E. MartIn . . . . . .  522,347 Hat box, J. \Veber . . . . . . . . . . . . . . . . . . . . . . . . .  522,,39'2 Sterthzmg purposes, receptacle for, O. B. W". 'Ilent. as the letteI press. AdvertIsements must be 
�lt: �:: lt��\�a6tt.
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��gi�r, ��t f�����n� �ggtttle . . . . . . . . . . . . . . . . . . .. 522,432 ����e��sts�: �t�"a��r beat'e� "  . . . . . . . . . . . . . . .  il22,563 I §��fEerse�1jo�O
s\
t�:p�

topper. I ..=........=::: --� -------==-- --=-----=------==-==-------=-=-===- = 
BOller. See SectIOnal bOIler. Steam boller. Heater, H. C. Cowdrey . . . . . . . . . . .  52'2,453 Sugar from sorghum, extractlllg, G. Monseh,e . .  522,478 Patent Foot Pow r Mach l· n  ,"Vater tube bOIler. Heatlllg apparatus, hot water. S. N. Murglttroyd . 522,226 Hwltch. See ElectrIC SWItch . Railway switch. e BOiler feed, H. J. WeIsser . . . . . . . . . . .  . .  . . . .  . . . . .  522,393 Heel, C. L. Scbrader . . . . . . . . . . . . . . . . . . .  . .  522,2.34 SWItch closer, automatlC. W. l. Wands . . . .  .. 522,300 
�gH�� ����:�e�'nfok����� }J: Healey' �t' (�l ' : : . : . . . .  g§�:� ����i���ll�: �!�gat;s��w�
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Lmdsay . . .  . .  . .  �[�:��3 �'�b��� l���. R�(���d�r;n t�ble. 

.. . 522,219 Com p I ete 0 utfits. 
BOller furnace, smokeless, J .  :.\Iyerscougb . . . . .  52'2.380 HomlllY mil l . R. G. J enckes . . .  .. . .  . . . . . . . . . .  522.468 frags, mach me for the manufacture of shIpping, Wood or 'Metal workers WIthout steam 
BOller heads, machIne for makmg, I.  B. Davis . . .  522,199 Hook and eye, F. \V. \Vall . . .  . . .  . . .  . .  . 52'2,541 I G. F. Dalllelson . .  . .  . . . . .  522,514 power can successfully compete WIth 
BOller settmg. regeneratIve, G. S. Strong . . . . . .  52'2.331 Hoop ftarmg and bendllll! machIne, Pleukharp & I 'reachmg telegraphy, mach me for. T. l\1. Crepar . .  522,454 the large shops, by USIng oUF New 
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Bolts WIth threaded or gImlet pOInts, machlne Hot aIr furnace, G. fJ.\ }1"'mley . . .  . . . .  . . . . . . . . .  . . . .  522.364 'relephony, lllultlple. Hutm & l�eblanc . . . . . . . . . .  . 522,564 Shop Use. also for Industrml Schools, 
for prOVIdIng'. \V. R. WIlbur . . . . . . . . . . . . . .  522,246 Hot aIr regIster, R S. '1\ Clssel (r) . . . . . . . . . . . .  . .. 11,426 I Tent and sU.l)Port, P. }1'. Noonan . . . . . . . . . . . . . .  522,483 Home 'TraInIng, etc. Catalogue free. 

Bookbmder, temoorary, T. �laus . . .  . . . .  . . . 522,267 Hot aIr regIster, W. M. Dyas . . . . . . .  . .  . .  . . . . . . .  �2'�,200 I �hlmble, H. WhIte . . .  . .  . . . . . . . . .  522,245 Se n eca F a l l s  M fg.  Co.  Bool�i�gln� s�rIPs, machllle ��r applYIng, J:.l: 522,423 ��b 'b:��, ���:��8W: .va�d.����.�: : 
. : : :  : : : : : � : : : : : :  5�:�� I fJ. hrilt��es 

an� . 
s���:a��r, c�m�.I��d . .  P�.�'. �: . .  :.: 522,493 695 Water Street, Seneca Falls N. l' 

BOOKS and carbon sheets. nolder for manIfold, J. Ice cutter, J.  G. P. Putnam . .  . . . . . . . . . . . . . . . . . . . .  522.490 1 fJ.'hrashmg machInes, automatic feeder for, R. L. 
S. Mc Donald . .  . . .  . .  . .  . . .  522,2'27 Ice 10wenng apparatus, C .  I .  Foster (r) . . . . . . . . . . . . 11,425 Cooley . . .  . . . . . .  . .  522,451 

Boots or shoes, means for attachlng Indm rubber, Impact tool, J If. Clement . . . . . . . . . . . . . . . . . . . . . . . . . . 522,511 'rIme sheet holder and gUIde, combIned, F. 
etc., to the soles of, H. Menler . . . . . . . .  522.477 Insect powder duster, fJ.\ :S-agele . . . . . . .  . . . . . . .  . .  522.301 Clemens, Jr . . . . . . .  . . . .. . . . . . .  . . . . . 522,195 Bottle stopper, valve, Gault & �cbrader . . . . . . .  522,203 / lnsulatmg ::natenal, manufacturlng, Tlnnerholm Toe 'Veight. dlvlslble. J .  Clark . . . . . . . . . . . . . . . . . .  522,288 

Bottles. deVICe to prevent fraudulent fillIng of. I & Peterson . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  522.242 '£ooth, ariIfiClal, E. Bowlus . . .  . . .  . . . . . . . . . . . .  522.400 
Crandall & Russell . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,405 lmmlator, R. Mace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,428 Toy, wtllstlmg. E. J .  I�ulllley . . . . . . . .  . . . . .  . . . . 122,264 

Box. See Hat box. J Ib spnt, G. Hook . .  . . . . .  . . . . . . . . . . . . . . .  . . . 522,524 'l'rack cros�nng. )1. 'V. Iles . .  . .  ' "  522,419 Box strap, V. Schmelz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.354 JOInt. See Ball and socket jomt. Tramlllg athletes, apparatus for, M. L. Wendhng 52'2,244 Bracket, J. R. Barry . . . . . . . . . . . . . . . . . . . . . .  5?2.28d KItch en cabInet, \V. H. PhenlCe . .  . . . . . . . .  522.485 fJ.'rap. See Steam trap. 
BraIdIng machIne. J. McCahey . . . . . . . . . . . . . . . . . . . . . .  522.4H1 Kmttmg' machme, CIrcular, H. A. Houseman . . . .  &22.210 rl'rolJ ey arms. CO!lGUlt for, A. T. Fay . . . . . . .  . . . . . .  522,461 
BrIdle bIt. W. C. \Vlttmann . . . . . . . . . . . . . . . . . . . .  522,572 1 Knockdown table, S. J . Lucashevski . . . . . . . . . . . . .  52'2.221 I 'l'rol l ey wheel. C. FJ. BostWICk . . . . . . . . . . 522,550 
Brusb. J. A. Sampsell . . . . . . . .  . . .  . . . . . . . .  . .  .1)22.5.15 Ladder, step, B. A. WrIght . .  . . .  . .  . . . . . . . .  522.444 �'rolley Wlfe suspenSIOn clIp. \V. Ii'. D. Crane . . . .  522,362 
Burglar alarms. wmdowlsprmg- tor, J. Stemer . 522,277 1 Lamp, electrIC arc, E. & F. W. Heymann . . . . . . . . .  522,2H4 1 fJ.'ruck, electnc raIlway car, F. O. Blackwell . . . . 522.189 Button, Shipley & Hyde. Jr . . . . . . . . . . . . . . .  622.239 Lamp, electriC arc, J. F. Kester . . . . . . . . . . . . . . . . . . 522,327 I 'l'ruck, hand . •  1. Frenette . . . .  . .  . .  . .  . . . . . . . . 522.202 
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Can. See 011 can. I Lamp lIghter. 11'. Ferguson . . . .  . . . . . . . . . . . . . . . . . .  522.462 I Trunk. wrItIng desk, E. Von PfeIl . . . . . . . . . . . . . . .  522.390 2:� ����I����
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Can opener, C. A & 0 \V. Hult . . . . . . . .. . . . . 522,�13 C D. Vasslhades . . . .  . . . . . . .  . . . . . . .  522.442 'l'ypewrltlng machine, G. 'V. �. Ym�t . . . . . . 522,3B3 8:� ����h�����\�l£�;l' G. H�d
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Car couplIng. G. A .  Tbeobald . . . . . . . . . . . . . . . . . . 522.43H Lock, J. J. RIdgway . . . . .  . . . . . .  . . . . .  &22.430 Valve mechalll:sm, K Reynolds . . . . . . . 522,304 �� i:����: W. Lv.(�r::iy 
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Car fender and brake. H. Maass . . . . . . .  . . . . . . . . . 522.530 J-log carrier, R. E. �1erry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,360 VehIcJe gear, F . . J .  nUff . . . . . . . . . . .  . . . . . . . . . . . .  522 401 
Car fender. safety, HardIng & Fltzhugb . . . .  . . . .  522.412 Loom, W. G. Connell . . .  . .  . . . . . . . . . . . . . . . . . . . . .  522,554 \'entilator, P. GoerlItz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522:,nO 
nor, band, '1'. Talbot . . . . . . . . . . . . . . . . . . . . . .  522,438 LubrICator, W. H. Hallock . . . .  .. . . . . . . . . . . . .  522,204 VIOlIn bow holder, J. H. WhIte . .  . . . . . . . . . . .  .. 522.543 
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. : : :  : . : :  : :. :: g�:�� B urrows . .  . . . .  . .  . . . . . . . .  . . . . . .  522,573 Dougherty . . . . .  . . . . . . . . . . . . . . . . . . . . . .  522,292 Watch h d  or back mach me, H .  M. Crowell . . . .  . . . 522,317 
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J H�����keit :::::::::. ::. " ':.: g�:�g Carnage tops. lock prop Joint for, L. G. Mayer . . . .  522,476 Mill. See HomIny mIl l . PulVerlzlllg mll1. \Vhee1. l;ee CarrIage wheel . Trol lev wheel. CarrIage wheel, M V. 'Yoncher . .  . . . . . . . . . . .  522,248 )lolstening apparatus, centrifugal air, G. WIndmil l  power transmltter, \V. E. ShIelds . . . . . .  522,307 CartrIdge, E. D. Bramard , . . . . . . . .  . .  522.313 Josephy . . . . . . . . . . . . . . . . . .  . . . . . . . . . 522,217 Wmdow guard. HlCkethler & Theemlmg . . . . . . . . .  522,523 Case. See BICycle travelmg case. File case. Moth proof bag, J. Welllheimer . . . . . . . . . . .  522,542 Wme press, ZWH!ard & Schworer . . . . . . . . . . . . . . . . . . .  522.334 Cash regIster and indICator, C. PrIce . . . . . . 522.389 MotIOn. machme for convertmg, J. P. BuckJey . . .. 522,249 Wood, preservIng, J }t. Bate . . . . . . . . . . . . . . . . . . 522.284 
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120 CULVERT ST., CINCINNATI, O. � M A N U F"A C T U R'£. T O OR C£.R 
PEC IALT I ES & N O V E LT I E S - PATENTED 
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Casks, machInery for manufacturIng, Stevens & �fotor. See Current motor. Manual motor. Woodworklllg macbine. W. Lyon . . . . . . . . . . . . . .  522,475 
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Charrmg tool for ornamentmg wood, etc., J. F. leaves of. \V. Coates . . . . . . . . . . . . . . . . . . . . . . . . . .  522,336 Woven fabrlC. W. G. Conn en . .  . . . . . . . . .  522,555, 522.,)56 Ave-:-::e Krueger . . . . .  . . .  . .  . . . . . . . . . . . . . . .  522.328 NecktIe bolder. E. Staehn . .  . . .  . .  . .  . . . . .  522,437 Wrapplllg macbllle. newspaper, L. C. CIowell . .. 522,198 h 8gi::�: �O�tI������ ·A.· Arth��" ' " 
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e�::gEh�o:!l l��S �a�o���� M ft. Ga�. Churn. centrIfugaJ, R. E. Evenden . . . . .  . . . .  . 522,339 Oar, W. W. Fraker . .  . . . . . . . . . . . . . . . . . . . . . 522.201 GasolIne used direct WIt bout Carburetor. Actual brake Chutes of coal or ore docks, counterbalance Oar. bow facmg, 1. D. vVrlght . .  . .  . . . . . . . . . . . 522.555 h. p. guaranteed Works on any gas. For e lectrIC ligbtmg mechanIsm for. R. W. ErICson . . . . . . . . . .  522,519 Ordnance finng mecballlsm, J. B. G. A. Canet . . . . . 522,509 It IS as accurately governed as any steam engine at Bame 
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J.'bj: A:: c.iiiei: . : : : : .  : : : : ��:� TRAD E MARKS. 8peed. Sold ON TRIAL and under absolute guarantee. 

Cloth napPlllg machme. H. S. & T. H. Greene . . . .  522.560 Ores. process of and mecbanlsm for smeltmg, C. Adaptab l e  to all power purposes. ur Senci for cu·cula1·. 
Cloth napping machme. K Schwelllefieisch . . . . .. . 522,497 M. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,446 ���b�n����%er�bL�:��i�e�n',;���p�.ny .: . .  : .. : ��:1rr� '  W H I T E  & M I D D L E T O N  C A S  E N C I N E  C O . ,  Clutch couphng, J .  B. Allfree . . .  . . . . . . . . . . . . . . .  522,395 Organ, R. Hope-Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,209 Carpets, ingrain, John Gay's Sons . . . . . . . . . . . . . . .  24,943 729 to 735 E. Pratt Street, Bal timol·e, Md. 8��n ��dfh\����a;�tF:al��·e�·�. li

a
L�ngeDau: : : :  ��:�lg �:���n�ox�ote���Sniacbll)e8: chuck ·fO�:·i:Dre·Y� 

522,45:) Catarrb cure, ChIll cure, and blood SIrup, \V. J .  
COIn holder, F. E. ArmItage . . . . . .  . . .  . . .  . . . 522.311 fuss . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  522,338 ceri��t�pg�t1and: 'Coriime�cial Wood aild Ceme'ni 

24,956 
COl�a:�rt��� . .  �nd. pac���.1.�7 d.

evice,
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aren� .�
r�.�sf�r, �: .��a��.��. 522,350 CompRny . . . . .  . . . . . . . . . . . . .  24,969 

CombustIOn of fuel, smokeless. )1. M Armstrong. 522,187 Paper pulp boards in ImitatIOn of natural wood, Cbampagne. a temperance drmk In imitatIOn of. 

8�g�l�g ��e:�d��8��gBa�;����B; G: :A: B'arilard : ��:%�� par�s�11r�r �b� c�r�����18, w: A." Marqua . : :  : ' . : : :  g�:��g Clg!�'S�G .Ptt���!1 aL" 
. .  • • • • . . . . .  : : . .  : : • • : • �:�� 

Copmg, J. D. DaVI!!! . . . . . . . . . . . . . . . . . . . . . . . . . 522.363 Parcel holder, \V. A. Crane . . . . . . . . . . . . . . . . . . . . . . . . .  522.19f.i gJ��b�il� ·r:?:I�)�.
erbO�s', 

. .  
and chlldren;s, 'J: 'MIl1er: :.!4,m!3 

g)tton press. W. S. Liddell . . .  ·ii . . . . . .  · . . . . .  522,220 �e1hold�r, E .  Pl16�oll0g' . . . . . . . . . . . . . . . . . . . . . . .  g22,4�6 Sons & Company' . . .  . . . . . . . . . . . . . . .  . .  24,942 ouplmg. See Car coupling. Clutc couphng. IC ure anger, . urc . . . . . . . . . . . . . . . . . . . . . . . . . . 22.5 Cotton good8, urown, bleacbf'd, and printed, G. gran berry gatherer, J. M. & S. B. Moody . . . . . . . . . . .  ��,g�� �llot
sbaD hfter, P. G. Cotter ct al . . .  . .  . . . . . . .. . .  g�'� \VIlhs . . . . . . . . . . . . . . . . .  24,944-C�:;in ���frI�t�r�c:n�rl���J: G: M.' 'A'n(ier8BC;�: " 

, P��e littI����g:binat;on·t(;oi fo�:j':Kobier' : : : : � :  5�:4h Cutlery . tools for carpenters. maChInIstS. and 
522,280, 522.281 PIpe holder. J. B. DaVIS . .  . . .  . .  . . . . . . . . . . . . . 522.45(; �a::����in���/

Jardw�r� •. Beck & Greg� �ard
.: 24,982 2���:�i :�l��: :l1:����ri�: �v.FSt��l!�: 'ji-' : : ' : : : :  Z�:� �j��ie���d������g h�fl�;������!d��:t: Gray: g�:�� Dental gl)ld�f011. S. S. Wh Ite Dental Manufactur-

Currents, producing contmuous motIOn by alter- Planter. check row corn. G. R. :McG-mnis . . . . . . . 522,381 De��ft ��:Pg;lub'ber, S: ·S. "'\Vhite ' Dental Mailti: 24,940 
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Expansible" cuttei:: 522,345 
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ra�,':!: �i:����� C:W:tiittield : : :  :::: g�i:��� facturmg Company . . . . . . .  . . . . . . . . .  : . . . .  24,941 

fce cutter. Meat cutter. PneumatIc tubIng, C. W. S. Turner . . . . . . . . . . . . . . . . .  522,278 �:�Gi\�I:,
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eve, rotary. Loomer & Belmer . . . . . . . . . . .  5
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�ortdb le e�ev�or. 1Y' M. SCi Garrl son . . . . . . . . . . . . .  522,252 Com pan v . . . . . . . . . . . . . .  . . . . . . . .  24,970 am per, . M. Hermance . . . . . . . . . . . . . . . . . . . , ow er. See ... eta IC pow er. Fisbmg reel and fishIng reeJ cross plates. UnIted -gecorrting materlal. p. M. Heerwage
S
n .

H· ·  
. .  · ·  . . . . . . 
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22'2�� Press. See Cotton press. Roller press. Wine States Net and fJ.'wme Companv . . . . . . . . . . 24,979 enta abraidmg or CUttlllg tool, 'V. . ow. . . . . . , press. Flour. cornmeal, fanna. grIts. oatmeal. and crush-Dental apparatus, W. Wr Ight . . . . . . . . . . . . . . . . . . . .  522,309 Printer's quom, D. C. Breed . . . . . . . . . . . . . . . . . . . . . . . .  522,504 ed cereals. North Pacrtic �"'lour ]\.l111s Company .  24,975 Dental artICulator, G. K. Bagby . . . . . . . . . . . . . . . 522,188 PrlutIng machine, M. WrIgbt . . . . . . .  . . . . . . . . . . . .  622,502 Flour. wheat, Bothfeld & '\Veygandt. . . .  24,976 R:�i:l ���ll:�a��g�r a�ia���e'nt, C: 'Ii: Dav;s · . .  · :  g��:�i Prl
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e, 
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A .

. . 'l::�� 522,567 Food. wheaten breakfast, Eh Pettijohn Cereal 
Dental engines. adjustabl� ,bracket for, A. W. Printmg surfaces, prOdUClllg, A. Ten WinkeL . . . . . 522.56tJ Inc�g�g:��nd' brooders. Re'l !;;ble Inc·-ti.initor a-i-I'ci 24,m4 

Browne . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  522,552 Pulley, fnctIOn clutch, J. McCahey , . . . . . . . . . . . . . . 522,531 Brooder Company . . . . . .  . . .  . .  24,!l83 
De0.f�g���g .0� . ���d.IZmg ��:.������, . .  ���

tso
�. � 522.422 ��lh
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:cr
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:e��

v
J�'.r·3i����;� : .. : . : : : : : : � . : : : : : : : : : : : : :  g�1::� Ingots and bars of metal, 'V. 'r. Garratt & Com-

Derall lll� block, M. Mltche.l . . . . . . . . . .  . . . . 522,300 Pulvenzer and harrow. A. D. Powers . . . . . . . . . . . . . .  522,489 pany . . . .  . . . .  . . . . . .  . . . . . . . . . . . . 24,981 
DISh cleaner. McCarten & DICkason . . . . . . . . . . . .  522.5H5 Pulverizmg IUl l l , F. J. Judd. . . .  . . . . . .  . . . . . . . . . .  522,377 I�aces and wells for boots and shoes. LaIng, SOll & 
Doublmg frame stop motIOn , Richards & Lucas . .  522,495 Pump, rotary. S. N. Eisler . . . . . . . . . . . . . . . . . . . . . . .. . .  522,518 Lar�

a
����. ImperIai Packn;g Company . . .  : . .  : : :  ��:��� DralIlage blll and cbute. '1'. Craney . . . . . . . . . . . . . . .  522,406 Puzzle. C. A. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,250 Leather, harness and saddlery. 'V. W. Mooney & 

�f�c�r?f �i������,r. d1;�;ig�t;�g Lb!��
d 
for',' R: Her� 622,6.14 �:3�����1::���o��ltt��I�r:k. w: i\icKer;na·::::::::. �:g:� Sons . . . . .  . . . . . . .  . . . . . . . . . . . . 24.946, 24,947 

man . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  522.370 RaIlway condmt, electrIC, A. ')'. l1'ay . . . . . . . . . . . . . .  522,460 kle�I�iriel}ofihe:�;le
e
�f fIySpepsia. 'T: Me'rrltt :: '. :  �t�X� 

�l���i!� ��;het;:�a��;���i:/���re2�t d-jna��:SW: 
522,507 

���I::�'C����i�
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:I�t;;l;t'c

Jal�linil�[:��i 'for: 'j: 'j �  522,440 Oil .  cylInder • .  lno. S. �nerteker Company . . 24,967 
'£homson . . . . . . . .  . . . . . . .  . .  . . . . . . . . .  522,241 Ross . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  52Z,431 3��8.1��������ga;;d ':al�a;;��ve: 'and blood tOlllCS. 

24,000 

�l��i��� �:�����
. g:n��t(�r?·d������C�rS. ·Brad:': 522,274 �:!{::� :�ilgjo�rit

L
a�J���J�electr·IC.·.j . ·Meyer: : : .  g�:�g facml. l\1adame lsebell's 'l'ollet Manufacturmg \ 

l ey . . . . . . .  . . . .  . .  . . . . .  . . . 522,2t!6 Railway signallllg apparatus, P. Rlbard . . .  . .  . .  522.4�4 Company . . . . . .  . . . . .  . .  . . .  24.96� 
ElectrIC mach me regulator,dynamo, C. E. SCrIbner 522,275 RalJway sIgnahng. electrIC torpedo apparatus and �����e�f �v�;:I�!

r
c�·��i�g��Pii��letCher &; Se.)n : : : �::�� ElectrIC SWItch, J. Van Vleck . . .  . . . . .  522,382 system for, J. W. Lattlg . . . .  . . . . . . . . . . . . . .  522,528 Perfumefles. soap. and tOIlet preparatIons for tbe Ele('tnc WIres. selt-Iockmg cleat for. E. Nashold .. 522,302 Ratlwav sIgllahng, torpedo machine or appara- haIr skIn and teetb Foote & Jenks 24 963 Electrode. secondary battery.! 'V. Morrlsun . . . . . . .  522,479 tus for. J. W. LattIg . . .  . . : . . . . . . . . . . . . .  522.473 Perfum'e�y sachet powder and soap Fum of Solon ' 

IfJlectrotypes or stereotypes lor prmtlng, makIng RaI lway 8upply CIrCUIt, electrIC, R. M. Hunter . . .  522,374 I Palmer ' " � 24 962 curved, J. H. b'erguson . . . . . . . . . . . . . . . . . . . . . .  522.319 RaIlway SWItch, R. E. rrerry . . . . . . . . . . . . . . . . . . . . . .  522.359 Pills MagIC Me'(]{cme Cornpari-j . . . . . . . . . 
24'001 H.:levator. �ee Portable elevator. RaIlway sw!tch . J. I. Vernon . . : . . . . . . . .  . . . . t 22.rru8 PolIsh . metal. Harvey ('hemlcal Companv' " 

. .  
: :. : 24:008 Elevator gUIde sbeave, N. P. Otl.S . . . . . . . . . . . . . . . . .  522.42Q RaIlway SWItch and trolley. electrIC, F . S. PerrIn. 522.388 1 Remedy for nervous and blood diseases, 'Burger & Elevator safety deVIce, W. P. KIdder . . . . . . . . . . . . . .  522,29. RaIlway track sandIng apparatus, C. W. Sher- Losee . . . . . . . 21,959 

�g:��:s. �t��t�g:�;rpT;:�: i�
gI

��pound, D. A. RalP��:, Wire' 8�pport for overb'ead' 'eiectr'ic: 'X: 11,424 Remedy f
,
o,r pbth!SIS, cblor-anremia. and scrofula, 

Wlghtm an . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  522,544 W. Jones . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,216 �oa�� D�fr2u��s face"po�der' a�d"comple�I�)'n 
24,958 

Eraser, blackboard, J. D. KIOUS . . . . . . . . . . . . . . . . . . . . . 522.40'9 Refngerator. A.. Schuyler . . . . . . . . . . . . . . . . . . . . . . .  522.306 1 0.:: c;eams and iotIOns tOIlet ' A Hamburger & EXPr
ansible cutter, J. H. CalkIns . . . . . . . . . . . . . . . . . . . .  522,403 RefrIgerator car: F. �J. Canda . . . . . .  : . . . . .  : . . . . . . . . .  522.448 Sons . .  . . . . .

. 
. .  . . .  : . : . . . . . . .  . . . . .  24,964 Fab lC. See Woven fabrIC. RegIster. See Cash register. Hot aIr regIster. Tablets or pIlls for coughs colds and SImilar Fats. makIng edible, J. H. FIlbert . . . . . . . . . . . . . . . . . 522.409 Register for baskets. etc., A. B. Culver . . . . . . . . . . .  522,455 I throat and lung affectIons ' L H Hammond 24 960 Fence, wtre, J • .  J. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.B75 R�volver cylinder, J. Lamm . . . . . . . . . . . . . . 522,472 'Trees young apple  E R Pea�so� 

. . . .  
24'939 Fence, WIre, J. J. Shalvey . . . . . . . . . . . . . . . . . . . . . . . . .  522.i}55 RIVets. studs, etc., manufacturmg, W. S. Wilson . 52'Z.247 WhIsky 'V l\1 Hayner"- ' . . . . . .  . . . . . . . 
24

'
953 lI'ence, WIre. E. F. Shellaberger . . . . . . . . . . . . . . . . . . . . .  522.0,'i6 Roller press, S. rl'uttle . . .  . . . . . . . . . . . . . . . .  522,243 Wh ISkY' J o��ph R Peebles" Sons Compail'y 

. . . . . . . .  
24'

954 

J��t�G�er����e�a{
e
E���liCk . . . . . . . . . . . . . . . . . . . . . .  522,561 

ROlg��d¥t�nU:h� . 
d��g�. :�:t:�: . �����n.�d, . �' . .  �: 522.465 Whl�ky: A: Usher '& Company . . . . . . . . . . . . . . . 24.950 to 24:952 

File case, D. Sexton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,237 ROOfing. J. C. H. Schultz . . . . . .  . .  . . . . . . . . . .  522,380 l!�Ilter, Cummlugs & FIeld . . . . . . . . . . . . . . . . . . . . .  522.407 Rotary steam emnne. J . A. Johnson . . . . . . . . . . .  522,296 
FIlter, water, A. E'. Cook . . . . . . . . . . . . . . . . . . . .  52'2,512 H.ubber. etc., process of and compOSItion for DESIGN0 I<'ire alarm. automatIC, C. A. Mann . . . . .  . . . . . .  522,340 I manufacturmg substItutes for India, A. A. .,. 
�!�: :ba;�as���

a
d6b:�ep�n:�fg��ti.' ii·. �a

��:e : :  . .  g��jr� I sas���i!!tii: G: 8: Sergean'i .::: '::. . . ::::. ::. " : ' .. gg:��� Bottle, etc., J . A .  Shephard . . . . . . . . . . . . . . . . . . . . • . . 23,413 
Fire kIndler, automatIc, H. H. Sanner . . . . . . . . . .. 522,3.13 Saw frame. buck. Knowles & Adams . . . . . . . . . . . . . .  522,4'70 Bott le stopper. J .  A. Shephard . . . . . . . . . . . . . . . . . . . .  23.412 
FIreproof constructlOo1, W. L Caldwell . . . . . . . . . .  522,193 Saw handle. E, ,1 . Fulgbum . . . . . . . . . . . . . .  522.0.<;8 Carpet. G. M archettl . . . . . . . . . . . . . . .  . . . . . .  . .  23,407 
Fisherman's reel, F. V. De Bern . . . . .  . . . . . . . . . . . 522,503 Saw straIghtening deVICe. M. CoveL . . . . . . . . .  . . . . . .  522.316 ChaIr, L. Ostlund . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  23,425 
Fishing apparatus. electrICal, E. Poppowitsch . . . .  522.:)52 Hcaffold, adjustable, 1\1. KIng . .  . . .  . .  . . . . . . . . . 1)22.526 Drug box. M. J. Bogert . . . . . . . . . .  0 0 . . . . . .  . . . . . . .  23 415 
FIshmg reel, J . S. E�reese . . . . . . . . .  . .  . .  . .  522,323 Scrapmg or dlggmg apparatus, C. VIvian . . . . . . . . .  522,443 Eraser. L. 'V � aber . . . .  . . . . . . . . . . . . . . . . 23,411 
Flanging or hemmIng edges of tIn plates, etc., Screen. See Pulp screen. Furnace front, ( ' . A. Barker . . .  . . . . . . . . . .  . .  23.430 

macblne for, f. G. Hodgson . . . . . . . . . . . . . .  522,2.14 Screw cutting dIe stock. J .  J .  Harrison . . . . . . . . . . .  522.206 J�amp base, .L. Von Grave . . . .  23,411 to 23,4]9 
Floor and floor block. T. A. Lee . . . . . . . . . . .  522.42.1 Screw machme, C. C. Hill . . . .  . . . . 52'2,2U7 Lamp fount holder. L. Von Grave . . . . . . . . . . . . . . . . . 23,420 

OXFORD 

Durable-Easi ly  App l i e d .  
fJ.1bis roofing i s  manufactured 

from natul al �'rlIlidad asphalt 
matenals. and wll l not dry up 
and become bnttle under exposure to the weatner as coal

tar roofings do. 
m:w- tietla Jor Free Samples 

and CtrCU�aTs to 
W A H REN CHE'I 1CAL 

& lU J<'H. C O . ,  
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Founded by 1tlat h,f'//v Carey, 1785. 
H E N R Y C A R E Y  B A I R D  & C O . ,  

INDUS'fUIAL PUBLISIIERS. BOOKSELLEl-tS & Il\IPORTl<�R8 
S1 0  Wa l u u t  �l.�  l) h i l a d e l phin. l'a • •  U. �. A . 
�Our new and RevIsed Cata]ol!ue of Practical and 
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ence aDDJ i�d t.() t he A rts. sent free and free (If postage 
to any ()ne In any part of the world who will furnish hIS 
address. 

C K  ct, ORE BREAKER 
Capacity u p  t o  200 tons per hour. 

Has produced more ballast, road 
metal , and broken more ore than 
all other Brea.t(e s combined. 

Builders of High Grade :\Iining 
�lachincry. King-Darratrh Con
centrator. Connersville Blowers. 

::,end for Catalogues 
C A T E S  I R O N  W O R K S ,  

.,) 0  c � o .  (: l i ll f O Il � t  • •  (; h i c a � n  
136 C ,  Liberty St. N .  Y ,  237 C .  Franklin St., Boston, Maes. 

I C E  HOUSES. - DESCRIPTION O F  
ice hOll�es as thev were bu i l t  a century ago. Contain ed 
in Scn�:'\TfFIC A:-'U; B_ICAX SLT P PLE:\[E�T, No. 933. 
Price 10 cell t s .  'ro be had at this office and from a l l  
newsdealers. 

B U Y  
T E LE P H O N E S 
That nre g ( Hld-n o t  • •  ch eap things." The differ
ence in cost is little. "'"e guarantee our apparatus and I 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are H U rl' H GUO]).  I WESTER;\; TELEPHO;\;E CO;\;S'l'RUC'l'ION CO., I 440 Monadnock Block, CHICAGO. , 
Largest 1\[anuJactur ers of Telephonel:i in the CHited Statfl:i. I 
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Brilliant and Matt S U rface. 'rhe Peerless will give finer results than can be obtained on any other paper. Has 
only to be tried to be appreciated. Rapid and brilliant printer, Simple toning bath. Easily worked. 

:ElrO�:J:1 � �al.�er :LVLf5. C O . ,  �och.e&'ter, ]ST. "Y. 

Deer Park 
A N D  

On the C rest of the A l l eghanies.  

(MAIN LINE B. & O. R.R.) 

SEASON OPENS J U N E  23, r894 
Rates, $tiO, $75 and $90 a month, according to location. 

Address 
GEORGE D. DESHU,LD", �ianager. 

From I to 40,000 Po unds Weight 
Of Open Hearth, Chester or Bessemer Steel. 

True to Patter'lt. Sound. SoHd. 

G EA R I N G  OF' A L L  K I N DS ,  C R A N K  
S H AF'T S ,  K N UCK LES F'OR 

CAR C O U P L E R S .  
Cross-Heads, Rockers, Piston-Heads, 

etc., for Locomotives. Sted Castings of every descri,ptfon. 
C H ESTER STE E L  CASTI NGS CO. , 

Werks, Chester, Pa, Office, 409 Library St" Phila., Pa, 

Yon Cannot Cut Yourself. 
A D e l i ci o u s  S h ave. 

N o  Skin D i _ ease. 
A CONTINUAL ECONOMY. 

Lasts a L i fet i m e .  
Razor, $2.00. 

Machine and Strop, $1.75. 
Both in one box, $:1.75. 

K LOTHAR SCIIMI'I'Z, 

S H O R T H A N D  BY M A I L Taught by Reporters. Catalogue and first lesson F U E E. POTT'S SHOHTHA"ND COLLEGE, Academy BI'k, Williamsport,Pa. 

Starrett 's  Un i ve rsal  Surface Gauge 
This gauge bas joint at 
base allowing s p i  n d  1 e 
and scriber to be moved 
back and fort.h and 
placed in any position 
from upright to horizon-
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ART ESIAN WELLS -BY PRO F. E. 
G. Smith. A paper on artesian wel ls as a source of W l l t A r  Q n ,-. ,n J y  li' ", ..., £> n t i ,--, l ,lfr£>bJ.,. ... do ... 1 ... .--.u d l t ' <-, -ru, of- <> r to_ 
s ian wel ls . 80me chemical feature� of artesian well 
s upply. Conta inf'o in SCIF.:-'TI FIC A l\-f E H l C A X  Su�
PLE.:\lEKT, No. H,l-3. Prif"e 10 cents. '1'0 be had at tlns 
Office and from a l l  newsdea lers. 

O I L  W E L L  S U P P LY GO. 
l\Ianufacturers of ever:ything- needed for 

A RT E S I A N  W E LLS 
for either Gas, Oil, 'Vater, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 
Tools, etc. ll 1 a�'d r.:ara/oljw: ,  pJ'lI:e l tl:iLl:i, 

and dtscount sheets on request. 
Pitt.burg, 011 City and Bradford, Pa. 

Also, 32 Cortlandt �t., New York. 

I F  YO U 
W A N T  TO KILL FLIES 
Send 25c. for a Ventilated Bug Killer. 3 for 5Oc. Amuse
ment for whole families. Agents wanted in Routhern 
States. R . P. MORGA X, 369 North Ave., Bridgeport, Ct. 

D'Onger Long Distance ElectriC TeleDhones 
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anteed ag:ainst infringement. Works equally 
well on long or short distance, ODe mile or 1,(()(). 
lV1'U e for Dl'scripti{'e Otrc nlar. A gents IFanted. 

THE D'UNGER gLEC'l'UICAL TEI,E-
167 Dearborn ft��E
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O
CHICAGO, lLL. 

$ 1  000 for an Insect that the MAGIC MOSQUITO 
Bl'l'E CUR�J and I;\;SECT EXTER�IDIA'I'OR will not kill. rrry it for Sofa Beds, Roaches, etc , ano. for 

driving away mosquitoes lS"oll-pois O l l O U S . bold every
where. SALLADE & CO . . 53 W. 24th St., New York, :>OIfrs. 

on't Ki l l  Yourself 
SMOKING. the H A R M LESS S M O K E R  NO SMO K E  I N  TH E MOUTH . 

the flavor and enjoy· 
a cigar without the 

rw- IlIH�t mted ()ataloQue Free. Study Electric ity at Home  L .  S .  STA R RETT,  w."3.
u
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e
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EGGS Best and cheapest food known. 'Varranted by our correspondence method, with FR KF, ApP A HATlTS. to double egg production. Get circulars. Terms low. Cat. free. Scientific �lachinist, CleveI'd, O. • ,\VEBSTER & HANN(TM, Cazenovia, N. Y. 

Talcott 's Acme Stee l  Be lt  Hooks.  A R M S T R O N G ' S  '# P I P E  '# TH READ I N G  
Strong G r i p  o n  the Belt i ng 

See illu:;:,trated notice in SCI. 
A�r'iIl

u
���'k�:!' �6£��i'ning 100 �YJ!ffU!��rIfl!!!l����. hooks, assorted sizes, $1.50. De-

� livered free in U. �. 
\V . o. rl'A IJCOT'!'. 16 Sabin St , I']'o v i d fo n e e ,  It. I .  

MESSR� . .MUN1\" & Co . ,  SoliCitors 
of Patent�. have had nearly fifty 
years' continuous p.xlleriell.ce. .Any 
une may quickly ascertam, free, 
whether an invention probably is 
patentable by writing to 1\1u11n & Co. 
Communicatiotl8 strictly confiden .. 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Seif?! tiJic A mer .. 
ican. 'llhis splendid weekly paper, elegantly illustrated, has the largest Circulation of any scientific work. � a year. Spe C imen copies free. 

Address �lUNN & CO., 
New York, 361 Broadway. 

TY PE W H EE l S � M ODELS &... EXPERIMENTAL WORK_SMAU MACHlftERY NOVELTI ES  So. ETC� NEW 'lORK 5TENCIL WQRKS ICC NASSAU S! N .'T. 

-AND-
CUTT I N G-OFF M AC H I N ES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam Fit
ters' �rools. Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
'IlIni1'ena l l ll o(';kn()1o/edgt'd to be 

BEST. r;1rSend jor ca taloQ. 
A rul sn'on2"  lUfg. ('0., 

Ul'idgeport, (;onn.  

LIGHTNING C O N  1) U C T O R S. - A 
valuable and exhaustive paper giving Reynold's instruc
tions tor erecting and testing ! ightning rods . Contained 
in SCI K�'l'l1<'lC AMERICAN 8 U l> PLE1\I ENT, No. n06. Price 10  cents. '1'0 be had at this office and from all 
newsdealers. 

FOR 
Boring Bit Patent, No. 521,430, June 12, 1894. Bores 

large or small holes, either straight or tapering, in either 
dIrection. Simple, practical too1. Copy of patent sent 
to any one wishing to purchase. For terms, address 

C H A P I N  & V I I . ,  !Springfi e l d ,  IU" ••• 

STEV E N S  PAT E N T  
SPRI NQ I N S I D E  CALI PERS 

Leader, No. '12. 
Price, by mail, postpaid. 

4 inch . . . . $0.75 1 5  inch . . . . . $0.80 1 6  inch . . . . .  $O.85 
These goods excel, for neatness and flne finish, 
any other make. Ideal and Leader Spring Di .. 
viders and CalIpers, Ideal Surface Gaug-es, 
Depth Gauges, and .. ine l\1achinists' Tools. 

J1r TIl11,straterl catalogue free to all. 
J. S'I'EV":N!S A R1U!S & TOOL VO • •  P. O. Box 280, Chicopee Falls, Mass. 

� ::I� �lf,Ivl�1.:'I'�N N INVENTORS. 
Experimental work of every description. Automatic machinery designed and built. tnr' Send for circl,llar. MAL-I'BY M�'G. CO., Brooklyn, N. Y. 

"'EC O N D . lT A N D  JH)(IK� - Hcientillc and Mechan- �. , ors desiring a trustworthy Jack Screw. ad· 
� HIGli GRAllE ONLY. Warranted. Contract_ 

ical-at low prices. Send for catalogue. INDUST [UAI, . .  dress RUMSEY & CO., Ltd., Seneca Falls, N .  Y. 
PUBLISHING CO., 22 College Place, NEW YORK. 

Wi?""ILh,,·v o,,,r 11xford Boss Bicycle, snit
sex, made of best rna· 

SUbstantial, accurately 
usted wa,rr,uneo . '''rite to·d'lY for our large complete catalogue of bicyclf>H, parts, l'flpnil's, etc., 

free. OXFOR.D M F G _  CO. 
338 W abash Avenue. CHICAGO, ILL. 

� 1,N-O FINE GRAY If\ON AL 0 ST EEL �ALL�A6L.E: CASTINGS Ff\OM SPECIAL ERNS 
DEY FINE TINNING J� P"'l�T S FIN I SH ING . ' ... NING J r.ttOMf\ LEHIGH AVE ", AMERICAN.Sr PHILA . 

$125 high grade Safety In'1.",," ��O�h. $tr:.'ll ��,f�tc�60�a�� ��i'f.Ii:",;,"·lr.ts�E�s�l���:;::l:'l'�� sell everywhere. Cata. free. R ..... lse, lIazar(I & Co., 
- --·_-.:- ltlfn.., 16 J- St.,Peoria,l l l . 
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The Ba i l ey Automatic B i cyc le  B rake combi:e�Te �hl:;eor� H EARdngH���nea��l a�t;�:�H?sellIZis sU�I��l��r ��i�����f ���r ���I('atfl /oQ1Je, 00 IS as q U H'k ln af'tion as thought it- eyes Ii .... III �eox only, �.)8 S B'way, N.Y Book of proofs F R E £ , I I '/nch 'lVlU OI/'e you some 'lllfOrm at lall ? 
self. ';0 unobtnl8lve. the rIder I GR � FTON "' T O N E  V O JU  I '  4- N Y, 

Jl' 
would never know he had it were tt VOLNEY ur MASON & CO No. tlU !>lver Street, GRAFTON, not for the Instant and effectIve aul I " • • 
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The M c C O N N ELL  Th e  Most U s efu l T o o l  i n  any S h o p  i s  t h e  With outfits o f  Barnes Wood and Metal Working 

G�rlll Proof Filt�rs 
R E M OV E  M I C R O B ES 

- AND-
A l l  Kinds of Disease Heruls.  

R I V E T  T L A  T H E  �hinfr?,c!.;rcafs?C�!"'1!lIY � !jl::;;'� MADE BY pete with Factories that use steam FANEU IL  WATCH TOOL CO. power, both in quality and profit on product. 
n UIGIITON, The only complete line of such machines 

HUSTON. MASS., U. 8. A. Se�d3fo;r;::aI�!��� ttdd;:��: twenty years. 
fo��K:.t��,rI���:rested, write W. F. &. J O H N  B A R N ES CO.,  

Worl,d'l:i ColumiJian E.:t;J)os'if'ion . 1 999 R u by S t . ,  Rockfo rd , I l ls .  

Is a Pilfer and Cooler Cmnbined. 

'l'
be �� �:h�r:r�!�t�II�!��r���s thiS. �HI� �TATB UNIVtR�lTY, ��lumDu:, �hi�, ��H��� �F tN�INB�nIN�1 

The McConnell Filter Co ,  I Four-year courses in Civil, Minin!". Mechanical. and Electrical Engineering, and In Industrial Arts. A two-year course in Clay Working. Each department is well equipped with appliances for instruction. BUFFALO, N. Y. A catalogue will be sent on application. 
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To bis own interest. who rleals in Alms and Ammun;!ion or who shoots a Rlfie 
PIstol, or t-hot Gun ant} h:.s not a '�opy of IDEAL H -\ �J) BOOK, I"o. --1. A ��r��e3a:� :Z�g f��tZ=;1t°:E t;�I�\���trie��Ie��i�d ���:��l��r ���:���n.) BE )nEAI� 1f t' G. CO.�  Drawer H6u, � ew U nven, (;t • • 1:. � .. A. 

F, M .  H I C KS & C O .  
RAY M O N D  

GAS ENGINES 
& 7 0  !'\o ll t h  C all al St.  

C�ZC.A-G-C>. 

a n d  HEA D NOI!'\ES relieved by using 
'V i l s o u ' �  (; 0 11 1 11 101 1  l'!\clIse Ear J ) l' U l i l M  
New scientific invention, entirely different 
in construcc,ion from aU other devices. As
sist the deaf when all other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable. ana invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. rr �'lention t his papel·. 

WILSON EAR nRUM MFG. CO., 
LOUISVILLE, Ky. 

A I,U lll I N U 1U  soldered with A LSITE S O LDER 
and Plated with either Gold, Silver, or Nickel by the 

A L S I T E  P ROC ESS.  
Full particulars on application. A LSI TE A L UJU I. 
l'" U ;U (; O . ,  1 06 I,i b ert y  S t . ,  N ew York C i t y .  

One man 
better and than two men old way. Fits 8tone. Holds tool. All 
sure to 
true and per-
�:;;sbei�;l�rte\· II t I! 
ready for use.Price $2. sample to agents $1. Send forcirc'lr 
T. C. Williams Jr. 508 Royal Ins. Bldg. , Chleuir0, IlL --------------------
DEAFNESS ! 

THE CARBOPHONE 
i s  invisible and Rb!il o l n t f� l :r  t h e b p � t  o f  anything yet 
lh�et���%hi�ri!
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of a fly a great distance. r.J'bis instrument will overcome 
any kind of deafness unless the ear is stopped by catarrh, 
if such is the case, our vaporator cures it permanently. 
CARBOPHO;\;E CO., 1524 Masonic Temple, Chicago, Ill. 

'V O U 'l' H I,EY !,\'l' A 1.1, ,,'OU K!S, 53 
Elm St. , Boston, Mass., have sold S(O) of his 
Patent !:.1�lb. Slow Feed Oat Mangers . Price, 
�V:. �.OW Jt:E�"l�� ��Br�a! �g��t�i>hTIa:' TH E  LI N K - B E LT COM PAN I ES,  

PHILADELPHIA. NEW YORK. CHIOAGO. 
Originators of the best practice in the use 
of Link-Belting of standard designs. 

E",'ul't l .illli.-B c l t i n g  (31 regular sizes). 
�ll1'ock p t  \V h p e l s ,  Rope . 

Fibre - Graphite Self - Lubri
cant Journal Bearings. 

IU n c h i n e r y  for elevating and 
conveying any material. 

Philadelpbia address, �020 H u n ting l·ark Av. 

A New and Valuable Book ,  

1 2 , 5 0 0 It eeeipt... 7 0 S  Page". p .. ice $5.  
Bound i11 Sheep, $4j. Half-Morocco, $6.50. 

'rbis splendid work contains a careful compilation of 
the most useful Receiptb and Replies given in the Notes 
and Queries of correspondents as pubJ isbed in the �cj .. 
e n f i li c  A lluo .. ieal l during tbe past fifty years : together 
with many valuable ano important additions. 

O ,· c r  '1' ", .... 1 "  ... 'J' h ( ) I I � ; l l l d  selected Receipts are 
here collected ; nearly every branch of the useful art.s 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public . 

'1'he work Inay be regarded as the product of the stud
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the higbest value. arranged and condensed i n  
concise form convenient for ready nse. 
Almost every inquiry that can be thought of. l'elat il H' 

to formulre used in the various manufacturing inc ll � 
tries, win here be found answered. 

Instructions for working many dift"erent processe� 1 1 ;  
the arts are given. 

Those who are engaged in any branch of indm;:try 
probably will find in this book much that is of practical 
value in their respective cal1ings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam
ple articles, will find in it b undreds of most excellent 
suggestions. Iar Send for DI'scri11tirf Oi1'C'lt1ar. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN O F F IC E. 

361 Broadway, New York. 

© 1894 SCIENTIFIC AMERICAN, INC
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)If£ilveriisemenis. 
O R D I N A R Y  R A T E � .  

I n s i d e  P n:.re, each i Il St'l' t i o n, .. .,. ij c e n t N  a l i n e  
B n c h;. l> n�e, e ac h i l l !ol e r t i o n  . .. ..  $ 1 . 0 0  a l i n e  

fir For som(' cliUi$('S of Adt'ertiSetHents. Speci(1,l and 
H u;m e r  ra r('s ({re }"flJ l l irui. 

The at ove are charges per agate l ine - about eight 
wordlS per line. This notice shows the widt h of the line. 
and i s set in agate type. Engravings may h ead adver
ti sements at the �aIlle rate per agate line. by measure
m ent. as the l etter press Advertisements must be 
received at Publication Office as early as rrbursday 
morn i ng to appear in the following week's i ssue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. n. 1S90 ; Oct. 2IJ, 1891. 

Is stiffer aud stronger than a common bolt. The fluted 
shank prevents the bolt from turning 

in the rim and tire. 

C O L D  { lU A C H I N E  ," C R E W �  

STOV E  n O UI'!'! 
L O C K  CAP S C REW� 

FO R G E D S I D E  K N o n  S C R E W �  
T H R E A D E D  W I R E I'l  

AMERICAN SCREW COMPANY, 
P R OV I D E N C E .  R.  I . 

T,ribUlle ! 
. "'."'.'" 

T H AT'S  T H E  W H E E L ! 

pr n"rite for Catalogue anit Agency. 

T H E  B LACK M FC .  C O . ,  E R I E ,  PA. 
PROGRESS OF SCIENTIFIC DIS-
c overy.-By Lord Kelvin. Abstract of t h e  presidential 
address before the Royal Society, Nov. 30. 1893. Con .. 
tamed in SCIE:-JTU'IC A MERICAN SITPPLE;\-IENT. No. 940. Price 10 cents. 'fo be had at this office and from 
all newsdealers. 

'GE"TS WANTED roR. FINE TOOLS IN EVD!YSHOP. 
'" CAT:e6�J�R U.H.BESLY & UO. 'AND AGENCY. CHICAGO,- I LL.U.S.A.-

ALL ARITHMETICAL PROBLEMS 
solved rapidly and accllrately 
by the Comptom�ter. Saves 

_ 60 per cent of time and entire· 
ly reli�ves mental and ner· 
vous strain. Adapted to all 
commercial and scientific 
complltation. Why don't you 
get one ? Write fur pamphlet. 
F E LT 6. TA R RANT M F G .  CO . 

5 2-66 I LLINOIS ST. C H I CAQO� 

The 
American 
Bel l  Telephone 
Company, 

125 Milk Street, 

Boston, Mass. 

J c itu t i f i c  �ltl et i cnu. I JULY 1 4, 1 894. 
-- IRRESPECTIVE OF PRICE, THE BEST-TRIAL PROVES IT I 

6 0  "NATIONAL" ThE" most COIIl 
pll'U-' writing 

m achine made. 
Ask for 

S PEC I AL 
OFFER 

A n .E N rl' � \V .A N 'I' ': U  for (irindersY S upplies. Lib. 
eral Commi s s ion . rrH }<:  'J' A :\ I 'l'}<; Co . •  Stroudsburg, Pa. Typewriter. 

goofl llntil Sept. 
15th . 18!14. N ati o n a l  Typewrite r Co. , 

23d & Arch Sts., Philadelphia, Pa. Catalogue II }I� n 
Jo'ree. 

--------------------- --�------ ------

��t��%'lk�!dt�. � You can k� 
� "��seJ�s�a���:� ' *� �I I Kodak as with any other */ ' �\ , camera-an i l l ustrated man- It 

uaI, free, with every Kodak, � � tells how in terms that the IK 
m erest novice can understan d .  
but i f  you prefer 

' �/� " You Press the Button, :t./� � lfTe do the Rest." � 
�/a EASTnAN KODAK CO. �W/ :?,O'.;ft KODA K8 Rochester, � �tI $6.00 to $100. N y � 
.�� 

MANUFAC TURE OF BICYCL E8.-A 
v e r y  com preh ensive art i c l e  g i v i n g  the details of c o n  .. 
s t ruction of e v ery part of t hese vehicles.  \V i t h  15 e n 
grav I n gs. Con t a m e d  i n  S C I Ji:NTIFIC A .'I EI U C A N  S U P
P L F.i\n�NT. No. 9 0S. Price 10 cents. '1'u be bad at this 
office and from a l l  newsdealers_ 

per Hour. Cost $7 to $75 each_  A d d ress 
THE VANDUZEN & TIFT CO" 

1 0 2  to l O S  E. Second St . ,  Cincinnati, O .  

At • Pr-I ce ¥��:)�fe��ll�:'��':41f:i���I�,
i
el:�� 

-4 Bugg
.
ies, Wagons, tarringt''; Snfes, 

SlehdlS, lIarol'ss. Cart 'l'ops, Skids, 
Sewing iUachlnes, Accordeons, Hrg.1Ds, Pianos, f:ith'l' �lills, 
t:ash Drl",·ers, Fel,1d lUills, 8tO\'P8, Kt'ttlf's, )Inut' :tlill!'l, 
Letter Presses, Jack Screws, Trucks, Am·ils, lIa)-('lIttl'rS, 
Press Stnnds, ' 4Jopy Books, Yisl's, Drill!>, noad Plows, 
Jjawn lUowf'rs, Cotrl'e l'iUlls, 1,!lUll'S, Bendt·rs, Dumpfllrts, 
Corn Shplll"rs, Hand farts, Forges. Scrapers, \Vir .. Ff'nce, 
Fanning l1Iills, Wringers, Engines, Saws, St.eel t'Hnks, 
Grain Dumps, Crow Bars, Roilers, 'rools, Bit Brne('!!, 
Hay, Stock, Elevator, Rallroad, Platform and ('onntt'r �WALES. 

Spud for free Cntaloglw and see how to san' Money. 
151 So. Jelleroan St .• CHICAGO SCALE CO .. Chicago. IU. f f'lf'" .A DJ U STABLE HOLDERS �l\ FOR I NCAN DESCE.NT LAM PS . 

. � I O.C.wHITE co.  WORC E ST E R ,  
I. ... � .",.  S E N D  FOR C I RCULARS . MAS S .  

J()URiYA LS and HI· 
CrOL ES a specialty. 

Balls from �" to 2 '  I d i am. i n  stock 
STEEL BALLS for lIL4 (' HI NE R Y 

Bal 1 s  of ..1 11 /1  )la t l' rill/ I I I '  8iz(' made 
to order. A ccuracy of sphere, size 
and uniformity of strength guar-
anteed. li!F l l ":/"ite J (J ) '  Prien!. 

Also manufacturers of Automa
tic Screw Machines for Se wing 
Machi nes, Bicycles. etc. 

Cleveland M ach i ne  Screw Co. 
1 3 3  2d Ave •• (: Jevelaud, O. 

It l�a�s �rAI�:n �1�� r������I�a�!r!�t��e� 
in quanti ties. write to TilE JO:>ES BROS. E I.EC
TRIC CO . . 28-30 -32 West Court St . ,  C in'ti, O. 

OVER 
30,000 SOLD. 
OTTO GAS ENGINE 

"OTTO" 
GA� HD (:lSOmE 

E N C I N ES. 
% to 1 00  11. p. Can 

be used in cities or 
in country indepen

dent of gas works 
or gas machines. 

No B o i ler, 
N o  D a n gel'. 

N o  E n g i neer. 

WORKS. PHILADELPHIA. 

�_:_
l l l fplll l l f l t l lrll l l l l lell l l l l l lmII I I I I I I I I I l IOII I I I I I I 1 I I I IGll l l l l l i l lall l l l i l lmlll l l l 1 1 1 1 1 1 1elll l l l lriliUl iaIII J I l ' I I I� ______ � ____ _ _ _ _ ___ _ - E M E R  Y • ��;��. a���heii:ind��:�l,ld�iiJP��: 

Quick lJfOees::; an d l arg(� stock, When i n  a h urry, 
buy of rJ' I I }� 'l'A N l '�' l£ (; U . ,  NEW YOHK CITY, 

CINCINNATI. and STRO UDSBURG, PA. 
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:MPACT. LICHT, PERFECT IN DETAI: !,� 
We Guarantee Perfect Satisfaction. 

Rocheste r  Optical Co.  �to:ile:::,e�.!!f: � illtl1l11111l tl l l l l l l l l l l l l l l l l l l l l l l l l J l I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 11 11 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1ii 
S cientifi c B� Catal ogue 

R E C EN T L Y  P U B ] , I �H E J)  • 
Our New Catalogue containing over 100 pageR, inelud .. 

ing works on more than fifty d i trerent subject IS. 'ViII 
be mailed free tf)  any add ress on appli eati on. 

lU U N N  & ( ' 0 . ,  Plllllh;1ler� 8ClEN'L'H'fC A M ERICAN, 
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Photographs Made for a Cent Each. 

The Kombi 
Camera 

Makes It picture the size of 
this ant! in any shape you 
please. It i s  a combined 
camera and gra.phoscope. 
1% by 2 i n .-wehrhs 4 oz. 
GoelS in any pocket, no tri-

l-r(�y ��, C.
a
{:r ca n  �e tt

l.IY 
frill {lh o t 0{1raph anuthinfl ' 

� 01' anubor1.y. Can lJp made 11Cl'lI profitable. �>, / T h e  li om b i .  cmnpl ete, $3 . 5 0 .  � t r i p  
'- � ,�- � ,,- of F i hll (2a (' x ll o s u reM) �U celltM ad .. 
/....-:;\ / d i t i o n a l .  

[f not for sale b y  your photo dealer, th e KomlJi w i l l  be 
sent to any addrmlf\, postage pai d ,  on receipt of priee. 

A ]�F R E U  c. K li: IH I'EU,. � n �  l.t nlt.e � t "  ( � h i cngo 

I�moo�e ' 'I 33 HARTFOR D  SLBOSTON.MA5S . 
SE N D  FOR · L8  94 CATA L O G U E  

ASTRO N O MY 
Made easy and interesting with the help of om Hew Celestial Planisphere and Hand book. For descriptive cireular, address 

POOLE B R O S . ,  C h i cago, I I I .  

FI REPROOF FLO ORTNG.-DESC RIP-
tion o f  t h H  v ariou s  sy st.ems u f  fireproof ft ( )ori n l!  em
p l o y e d  in E n r o p e  alld t h e  LT n ited �tat e8.  W i t h  78 i l l ns 
trat i ons. Con t a i n e rl  i n  � (, I EWl' I FlC Al\I I<; H I C' A N  � IT PPL��
MENT. NI). 9'1 1 .  Price 10 cen t s. Tn be had at t h i S  
o ffi c e  ap t1 from all  newsdealers.  

pr �;�'r A n J . I I'l H E J) 1 �4 5 .  
T h e  M ost P o p u l a r  Sc ient ific  Paper i n  t h e  Worl d 

U n l y  $ :1 . 0 0  11 Y e n r. I n c l ll c1 i n tr  J'O /lll I Il Il C.  

\'7 (, f·I' h -.J� N U lI lber lii a \' (' n 1'.  
'rhi M "" i el .· I }'  e i l'(' u l a t e d and spjendidly i J l usLrated 

paper i s  published weekly. E�very number cont.ains six
teen pag-es of uf!(�fui information and a ian.:e number of 

original engravin •. s of new inventi ons and di scoveries. 
repr bsenLin� l'-�ngineeI'ing Works. S team Mach inery. 

New lnvPll 1 i ollS, Novel ties in ::\-lech an i cs, Manufactures, 

Chemi su·y. EleCLl'ielt,y '1'eJeg-rapby. P h otography, Arch: .. � BULL'S EYE tecture. AgrlCulLUre. Holtl Clllture, Natural History. 

Ii'\ ". etc. Complete l i s t  of paten tH pach week. 

� , � T " T .' .· m lil  of ""' n l H,. c l ' i p 1 i o l l . -Olle cnpy of the �CIEN-
,. I-I E  N F  .. \V h. 1 N U OF ( J\ ll EIlA . 

I 
'J'Un t' �\. :\J l'�ll I CA �  w i l l bC RPnt for 1 1 / 1 /  ' t , 1 1 -m llUTnbBrslllustl'ltted III SCl l..:.:o.; '..l U?w .A .U .I.: H H  • � l\lal"C'h 31st, p. 197 DO!'ltuge DrcDah1 . to :ony �ntn;cl'il>er in tlJ p lTm ted � t ates. 

L I C H T  P R O O F  F I L M  C A R T R I D C E S .  ('anada. o r  l\lex l Co, on l e ceipt o f  I h l' (' e d o l l  .. .. , by the 
NO D A R K  R O O M  R E Q U I R E D .  publi sh ers ; six momn s, $1.5U ; three month s, $1.0U. 

Best and Most PractlCal Camera i n  the World regard
less of prlCe. Pnces. $� to $1 .) .  

� Senrl for De�criIJti()l I , 'with S1l 1 l l 1 J l ('  of IVork. 

Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 

Towers, Tanks and Tubs 
ALL IRON T OWERS. 

l'J , A I N  
ALL WOOD TOWERS 

ElEVATED TANKS 
for Aut ollluti c Fire �prinlrler Plants. 

l,oll i �i a n n  R t· "  C Y IH'e l'ii S 'r a ll h. s  
n �p(·cia1ty.  

w. E. CALDWELL CO. 
2 1 H E. 1l1 a i l l  �I l'(w t ,  

I. O l; I � V I l,L);. Ii- Y . ,  U . I'!. A. 

E L E C TRO MOTOR. S I M PLE. HOW TO 
maKe. By G. l\f. H o pkins.-Description of a small el ectro 
motor dev i 'l e(l and (' p n stru ( ·t<�fl wi t t) a vipw t o  assisting 
amat p H I'S to make a I l l o t o r  Wll lCh B l ight l){' d r i ve n  W l t n  adV1\1l 1 a g e  hy a ('urrpnt, d e rived fr' ' Ill a ·�at tel'Y. and 
whietl w ( l u l d  i 1 : l v e  sutticieJl � }lower t,o operat,e a foot lathe 01' a l l Y  1lt a r.; l J m p  l'eq uiri tll! not over one man power. 
\\  ith 1 1  tigure� C u ntain etl i ll  � C I  JI, l'\ '[' ( l<' I (' A M E H I CAN 
8 ( �PPL �.l\I  Ii KT.  }\\o.  ti4 1 .  1 ' , l e p  10 cents. �ro be bad at 
t.h is u lti C f'  and from a.1 1  newsdealers. 
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DISTAN(E. RgADII'l� 
TH�OM�T�� 

IN<\UIR{. Of THE TMDE fOR OUR. GOO])S.lf NOT INSIO(K,SfllD 
TOWARD&DORON ROCHESTER." N.Y..u.s.A.. 

(; ] lI b s . -�pecial rates for several nam.es, and to Post 

Masters. \Vrite for particulars. 

rph e  safest way to remi t I S  oy Postal Order. Draft, or 

�:xpress Money Order. ::\.fOll CY carefully placed inside 

of envelopes. securely sealed, and correct l y  addressed, 

seldom goes astray. but i s  at t h e  seuder's I·i sk. A ddrE'sJ:'! 

all letters and make an orders. drafts, etc .• payaole to 

iU l; N N  &" ( ' 0  •• a n t  B I' u n ,l w IU' , N e w  Y O I'Ii.: . 

·.' H E  

Idtutifit 6\mtdta�t IUPlfltnttttt 
rr his i s  a separaLe and distinct publication from 'l'HF. 

�CIENTU' J C  A l\llj�R I CA N .  but is uniform th erewitll in size, 

every n umber containing s i x l een large pag-es full of en

grav ings, many of w h i ch are taken from foreign papers 

and accompanied with translated descri ptions. 'I'll It 
�CTENTIFI C A:i\1 }i:UICA� :-3lTPPLE)l E .'l l' is published w eek . 
Iy, and includes a v ery wide range of contents. It pre
sents th e  most recent, papen� by eminent wri ters in al ! 

th e princi pal d(:.'parlments of Science and tb e Useful 
Art s. embracinii Bi ol og y. ti eolugy. Mineralogy. Natural 
Hi::-.tory. GeUgrapil Y. Arc h w 4 )logy. AstrollolllY Ch emi s
t. y. }<�leetrjcity. Ligl1 t, Heat, 1\leclialli eai Engineering. 

�teaIll and !tai lway T1�ngilleeJ·il1g. M i n ing-. Sh i p j.�ui l ding. 

l\1arine H:n;.{in epring, Pll OtO;!r<t}J l l y .  rred.llloJogy , :\J allu
facturiI1C industri es, :Sallitary 11�ngineering, Agricul ture. 

Hortieultul'e, Domestic l':collomy, Bi ograph y . )ledICine, 

etc, A vast amount, of fresh and val uable information 

obtainabl e in no o t h er p ubl i ca t ! on. 
'T h c  mo�t i J I I lJOl't a n t  EYI (J i ll c e rill g lrorh8, Mech ani sms. 

and Manl!.faClUl'eS at home and abroad are i l l ustrated 

and described i n  the snp PT;lDl'I1 E�T. 
Pri ce for the S [T P PLl!:M l!:NT for th e United 8 tates, 

('autua, and Mexi co, $-5.00 a year ; or one copy of the 

SCI E � 'l' ]  F I ('  A 1\ 1  �:I{ l C A N  a n d  o n e  copy o i  L h e  SUPPLE

MENT, both maHeo for one year to one address for $7.00. 

8ingle copies. 10 cents. A lh 1ress and remit by postal order, 

express money order. or ch eck. 

11 1  l I N N  &.. (' n  • • ;Hi l B l' o fl .h" ny, N e ," \' o rk. 

�1til(lillg !;ctitiOll. 
'l'H �; S( 'J E� T Il<' I C A l\l E R J C A N  A 1U' R I T F. C T S' A N I )  

R lT I L])EH�'  f1�l ) J T I O �  i s  i ��nJe(t mOllth ly.  $-2.50 a year. 

Sing l e copies. 2f) cents. 'l'h i n y-two l arge quarto pages. 

form i n g  a large and splendid �lm:azille of Arcbitecture, 

richly adornecl with fif(J( I IH �)IIHeS '! I I  cOlOrs. and with 

oth eI fine emuaf'ings ; Hlustrating the m ost interest1ng 

examples of modern arch itectural construction alld 

allied subj ect s. 
A SIJ('c!al feature i s  the presentation i n  each number 

of a variet y ot t h e  latest and best pla n !"'  tor private resi
dencc�. ci t y  and country including those ot' very mod
erate cost us well  as th e more expensive. Drawings in 

perspective and i n  color arf' gi ven , to,l!eth er with Plans, 

Descripti ons. Locati ons. }(Jstimatell Cost. etc. 
The e lega.nce and ch eapness of ttJis magnificent work 

have won for it the L a l' g- t' !oi r  (: i I' C l I l a t i oll of any 

Architect,ural publication in the world. Sol d by all news· 
Clealers. $2.50 a year. Rem i t  to 

llIl; N N  &; C ()  . . I' " h l i ,h .. ro. 
:1 6 1  n roadway . New Y o r k .  

PRINTING INKS. 
The SCIENTIFIC AMERICA " i s  printed w i t h  ClI A S. 

FJNl>1U JOHNHON &; ( 'O. 'S  INK, Tent h and I,ombard 
8ts'l PhiiadeJ p h i a, 3.nd 47 H.4JHe l'S t . ,  ( Jpp.  Dualle. N e w  �· ork. 
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